
THE ASSESSMENT OF NASA TECHNICAL INFORMATION 

By: 

Peter  R. Monge, PhD 
James D. Schr iner ,  MA 
B e t t i e  F. Farace, PhD 

Richard V. Farace, PhD 

October 1979 

? D i s t r i b u t i o n  of t h i s  r e p o r t  i s  prov ided i n  the  i n t e r e s t  of 
R e s p o n s i b i l i t y  f o r  t he  contents  

res ides  i n  the  authors o r  o rgan iza t i on  t h a t  prepared it. 
in fo rma t ion  exchange. 

Prepared under Cont rac t  No. NAS2-10063 by: 

COMMUNIMETRICS. I N C .  
2970 Lake Lansing Road 

East Lansing, Michigan 48823 

f o r  

AMES RESEARCH CENTER 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

VOL. I 

i (NATA-CR-ibZJ26) THE A S S C S S M F N T  OF N A S A  N90-70555 . T E C I 4 N I C A L  IY6nRMATION, VULUME 1 
(Commcmimetr ics )  151 p 

Uncl a s  
Ou/i33;2 0253125  



THE ASSESSMENT OF NASA TECHNICAL INFORMATION 

Peter  R. Monge, PhD 
James D. Schr iner ,  MA 
B e t t i e  F. Farace, PhD 

Richard V .  Farace, PhD 

f o r  

Ames Research Center 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Comunimetr ics ,  Inc .  

East Lansing, Michigan 48823 

1979 



. 

For further information 

about this project or for a copy o f  the data, 

please contact: 

James D. Schriner 
Communimetrics, Inc. 
2970 Lake Lansing Road 

East Lansing, Nichigan 48823 

(51 7) 351 -4980 

ii 



TABLE OF CONTENTS 

Page 

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xi 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . .  xiii 

Chapter 

1 

4 
7 

I. PURPOSE OF THE STUDY . . . . . . . . . . . . . . . . . . . . . .  
Statement of the Problem 3 
Objectives and Tasks . . . . . . . . . . . . . . . . . . . . . .  
Overview of the Study . . . . . . . . . . . . . . . . . . . . . .  a Organi zati on of this Report . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

9 I I. METHODOLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 

Overall Research Design . . . . . . . . . .  
Companies Receiving NASA Information . . .  
Time Period . . . . . . . . . . . . . . . .  
Primary Questionnaire . . . . . . . . . . .  

Sel ec t i on of Sampl e 
Questionnaire Design . . . . . . . . . .  
Selection o f  Publ ications for Eva1 uation 
Questionnaire Response Rate . . . . . .  

Personal Interviews . . . . . . . . . . . .  
Multidimensional Sca l ing  . . . . . . . . .  

Purpose of the Technique . . . . . . . .  
MDS Research Instrument . . . . . . . .  

Data Analysis . . . . . . . . . . . . . . .  
Summary . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  

11 
12 
14 
14 
14 
15 
17 
19 
19 
21 
21 
22 
24 
25 

27 
29 
30 

111. FINDINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Organization o f  the Chapter . . . . . . . . . . . . . . . . . . .  
Description of the Sample . . . . . . . . . . . . . . . . . . . .  
Assessment o f  NASA Technical Information by Executives and 

Corporate Library Facilities . . . . . . . . . . . . . . . . .  
Sources of Technical Information . . . . . . . . . . . . . . .  
Sources for Learning About NASA Publications 
Frequency o f  Use of NASA Documents, NASA-Authored Journal 

Articles, and the Corporate Library by Industry 
Personnel . . . . . . . . . . . . . . . . . . . . . . . .  

Res ea rc hers 33 . . . . . . . . . . . . . . . . . . . . . . . .  
34 
35 
39 . . . . . . . . .  

40 
i i i  



Page Chapter 

Automatic D i s t r i b u t i o n  vs . S e l e c t i v e  Order ing o f  
Documents . . . . . . . . . . . . . . . . . . . . . .  

Reasons f o r  Not Receiv ing NASA Documents . . . . . . . . .  
E f f o r t  t o  Obtain NASA Documents W i t h i n  Companies . . . . .  
Timel iness o f  NASA Technical I n fo rma t ion  . . . . . . . . .  
Value of STAR Categories and Subcategories . . . . . . . .  
Eva lua t i on  o f  Spec i f i c  NASA Aeronaut ica l  Pub l i ca t i ons  . . 
I n d u s t r y  Comnunication w i t h  NASA Personnel . . . . . . . .  
Execut ive Comparison o f  NASA and NACA . . . . . . . . . .  
Accuracy o f  I n d u s t r y  Execut ives '  Views o f  The i r  Employees' 

Re la t i onsh ip  w i t h  NASA . . . . . . . . . . . . . . .  
Conclusions . . . . . . . . . . . . . . . . . . . . . . .  

Major Issues I d e n t i f i e d  by Execut ives and Researchers . . . .  
I n t r o d u c t i o n  . . . . . . . . . . . . . . . . . . . . . . .  
Summary o f  Responses by Category: 

Inadequacies. and Changes . . . . . . . . . . . . . .  
General Issues I d e n t i f i e d :  Content. Presentat ion.  W r i t i n g  

S ty le .  Format. and D i s t r i b u t i o n  . . . . . . . . . . .  
In fo rma t ion  Needs . . . . . . . . . . . . . . . . . . .  
B e n e f i t s  o f  NASA In fo rma t ion  . . . . . . . . . . . . .  
Inadequacies o f  NASA I n f o r m a t i o n  . . . . . . . . . . .  
Changes Recomnended by Execut ives and Researchers . . .  

H a j o r  issues . . . . . . . . . . . . . . . . . . . . . . .  
Content: Narrow Topics . . . . . . . . . . . . . . . .  
Content: General Topics . . . . . . . . . . . . . . .  
Content: Planning and Problem-Solving . . . . . . . .  
Content: Assistance i n  Working w i t h  NASA . . . . . . .  
Presen ta t i on  o f  I n fo rma t ion  . . . . . . . . . . . . . .  
W r i t i n g  Sty1 e . . . . . . . . . . . . . . . . . . . . .  
Format and Design . . . . . . . . . . . . . . . . . . .  
Disseminat ion Methods . . . . . . . . . . . . . . . . .  

Conclusions . . . . . . . . . . . . . . . . . . . . . . .  
In fo rma t ion  . . . . . . . . . . .  

The Distance Between Concepts . . . . . . . . . . . . . .  
The R e l a t i o n s h i p  o f  NASA Technical  I n fo rma t ion  t o  "My Job" 
The P o t e n t i a l  f o r  Changing t h e  Image o f  NASA Technical 

Pub1 i c a t i o n s  . . . . . . . . . . . . . . . . . . . .  

Needs. Benef i ts .  

The Image o f  NASA Technical  

. .  . .  . .  . .  . .  . .  

. .  . .  

. .  . .  

. .  . .  

. .  

. .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

. .  

42 
45 
47 
49 
51 
54 
60 
65 

70 
74 
77 
77 

79 

81 
82 
83 
84 
85 
86 
86 
88 
92 
94 
95 
99 

100 
103 
107 
108 
110 
114 

118 

125 

127 

128 
129 

IV . RECOMMENDATIONS . . . . . . . . . . . . . . . . . . . . . . . . .  
I n t r o d u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . .  

I d e n t i f i c a t i o n  o f  In format ion Needs . . . . . . . . . . . . .  
Sta te -o f - the -Ar t  P u b l i c a t i o n s  . . . . . . . . . . . . . . . .  

P u b l i c a t i o n s  on Trends. Developments. Research Needs. e t c  

C o n t e n t . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 

Prov id ing  Data and I n f o r m a t i o n  i n  Reports . . . . . . . . . .  130 
P u b l i c a t i o n  o f  I n t e r i m  Reports and Working Papers . . . . . .  130 

131 . . .  

i v  



. 

Chapter Page 

Presen ta t i on  o f  I n fo rma t ion  . . . . . . . . . . . . . . . . . . .  132 
R e l a t i n g  Current  Work t o  Past o r  Other E f f o r t s  . . . . . . . .  132 
Data Organizat ion . . . . . . . . . . . . . . . . . . . . . .  133 
O b j e c t i v i t y  . . . . . . . . . . . . . . . . . . . . . . . . .  134 
Abs t rac ts  and Summaries . . . . . . . . . . . . . . . . . . .  134 
Conclusions . . . . . . . . . . . . . . . . . . . . . . . . .  135 
Execut ive Surtmaries . . . . . . . . . . . . . . . . . . . . .  136 

W r i t i n g  S t y l e  . . . . . . . . . . . . . . . . . . . . . . . . . .  137 
Format and Design . . . . . . . . . . . . . . . . . . . . . . . .  137 

Graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 
Hardcover vs . M i c r o f i c h e  . . . . . . . . . . . . . . . . . . .  138 
Typography . . . . . . . . . . . . . . . . . . . . . . . . . .  139 
B ind ing  . . . . . . . . . . . . . . . . . . . . . . . . . . .  139 
Computer Card Decks/Magnetic Tapes and User Manuals . . . . .  140 

Disseminat ion Methods . . . . . . . . . . . . . . . . . . . . . .  140 
Time1 iness . . . . . . . . . . . . . . . . . . . . . . . . . .  140 
In fo rma t ion  R e t r i e v a l  Systems . . . . . . . . . . . . . . . .  141 
Compendia . . . . . . . . . . . . . . . . . . . . . . . . . .  143 
NASA RECON System . . . . . . . . . . . . . . . . . . . . . .  144 
Order ing o f  I n d i v i d u a l  Copies . . . . . . . . . . . . . . . .  144 
Awareness o f  New NASA P u b l i c a t i o n s  . . . . . . . . . . . . . .  145 

Communication w i t h  Executives and Researchers . . . . . . . . . .  146 
Contacts w i t h  NASA . . . . . . . . . . . . . . . . . . . . . .  146 
I n d u s t r y  Image o f  NASA Technical I n f o r r a t i o n  . . . . . . . . .  147 

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 

APPEND I C ES 151 

Appendix A . Companies P a r t i c i p a t i n g  i n  the  Study . . . . . . . .  155 
I n t r o d u c t o r y  L e t t e r  . . . . . . . . . . . . . . . .  157 

Appendix B . Execut ive Cover L e t t e r  . . . . . . . . . . . . . . .  161 
Execut ive Ques t ionna i re  . . . . . . . . . . . . . .  162 

Appendix C . Researcher Cover L e t t e r  . . . . . . . . . . . . . .  173 
Researcher/Desi gner Ques t ionna i re  . . . . . . . . .  175 

Appendix D . L i b r a r i a n  Cover L e t t e r  . . . . . . . . . . . . . . .  189 
L i b r a r i a n  Ques t ionna i re  . . . . . . . . . . . . . .  190 

Appendix E . Companies P a r t i c i p a t i n g  i n  Personal I n te rv iews  . . .  199 
Personal I n t e r v i e w  Pro toco l  Form . . . . . . . . . .  200 

Appendix F . Mult id imensional  S c a l i n g  Inst rument  . . . . . . . .  205 

V 



LIST OF TABLES 

. 

Table Page 

1 .  Aeronautical Subdivision Publications by Subcategories . . . . . . 13 

2 .  Response Rate for  Mail Questionnaires . . . . . . . . . . . . . . 19 

3. General Characteristics of Executives, Researchers, and 
Librarians in the Sample . . . . . . . . . . . . . . . . . . . . . 31 

4. Level of Education Comparisons for Executives, Researchers, 
and  Librarians (Highest Degree Earned) . . . . . . . . . . . . . . 32 

5. Job T i t l e  Comparisons for Executives, Researchers, and  
Librarians . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 

6. Distribution of Microfiche Readers by Company . . . . . . . . . . 35 

7. Most I m p o r t a n t  Technical Information Publications Used by 
Researchers a n d  Executives in Their Work . . . . . . . . . . . . . 37 

8. Sources Used by Librarians for  Obtaining NASA Technical 
Documents . . . . . . . . . . . . . . , . . . . . . . . . . . . . 38 

9. Average Number o f  Individual Copies of NASA Documents Ordered 
from Different Sources by Librarians During 1978 . . . . . . . . . 39 

10. Rank Ordering of  Researchers' Sources for Learning About  
NASA Publications . . . . . . . . . . . . . . . . . . . . . . . . 40 

11. Frequency of Use of NASA Documents, NASA-Authored Journal 
Art ic les ,  a n d  the Corporate Library by Industry Personnel . . . . 41 

12. Number of NASA Documents Personnally Ordered Directly From 
NASA or a NASA Research Center i n  the Past  Year . . . . . . . . . 43 

13. Automatic Distribution and Individual Ordering o f  NASA 
Technical Information i n  STAR Categories . . . . . . . . . . . . . 44 

14. Reasons Provided by Librarians for Not Receiving NASA 
Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

15. Importance of Cost as a Factor i n  Receiving Automatic 
Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

16. Effort t o  Obtain NASA Documents W i t h i n  Companies . . . . . . . . . 48 

17. Time1 iness of NASA Technical Information . . . . . . . . . . . . . 50 
v i  i 



Ta b l  e Page 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

25. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 
v i i i  

Length o f  Time t o  Receive NASA Documents on Automatic 
D i s t r i b u t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Comparison of Order of Value of STAR Categor ies . . . . . . . . . 
Comparison o f  Order o f  Value o f  Aeronaut ics" Subcategories . . . . 
Number o f  Evaluat ions o f  S p e c i f i c  NASA Aeronaut ica l  A r t i c l e s  . . . 
Number of Evaluat ions o f  NASA Technical  A r t i c l e s  by "Aero- 
nau t i cs "  Subcategories . . . . . . . . . . . . . . . . . . . . . . 
Rank Order of  Sources f o r  Learn ing About S p e c i f i c  NASA 
Aeronaut ica l  A r t i c l e s  . . . . . . . . . . . . . . . . . . . . . . 
Amount o f  NASA Aeronaut ica l  A r t i c l e s  Read . . . . . . . . . . . . 
Exten t  of References of NASA Aeronaut ica l  A r t i c l e s  i n  In-House 
and Other Indus t r y  Technical  Pub l i ca t i ons  . . . . . . . . . . . . 
Eva lua t ion  o f  S p e c i f i c  NASA Aeronaut ica l  Documents . . . . . . . . 
Frequency o f  Execut ive and Researcher Communication w i t h  
NASA Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . 
Eva lua t ion  o f  Importance o f  Communication w i t h  NASA Personnel . . 
Execut ive Comparison o f  NASA and IiACA . . . . . . . . . . . . . . 
Accuracy Measures Between Execut ives '  P red ic t i ons  About Typ ica l  
Researchers and The i r  Actual  Responses . . . . . . . . . . . . . . 
Percent o f  2,680 Responses and Rank Order by Response Category 
f o r  Execut ives and Researchers on Four Open-Ended Quest ions . . . 
Summary o f  Needs: Major Technical  I n fo rma t ion  Needs . . . . . . . 
Summary o f  Benef i t s :  
Tec h n i  ca 1 I n f orma t i on . . . . . . . . . . . . . . . . . . . . . . 
Summary o f  Inadequacies: 
Techni c a l  Informa t i  on . . . . . . . . . . . . . . . . . . . . . . 
Summary o f  Changes: 
Tec h n i  ca 1 I n  format  i on . . . . . . . . . . . . . . . . . . . . . . 
Content o f  Narrow Topics:  Major  Technica l  I n fo rma t ion  Needs . . . 
Content o f  Broad Topics: Major  Technica l  I n fo rma t ion  Needs . . . 

Major B e n e f i t s  o f  Receiv ing NASA 

Major  Inadequacies o f  NASA 

Recommendations f o r  Major Changes i n  NASA 

51 

52 

53 

55 

55 

56 

57 

58 

59 

61 

63 

66 

71 

80 

83 

84 

85 

86 

87 

88 



Page 

90 

Table 

38. General Content: Major Inadequacies of NASA Technical 
Information . . . . . . . . . . . . . . . . . . . . . . . . . . .  

39. General Content: Recommended Major Changes in NASA 
Technical Information . . . . . . . . . . . . . . . . . . . . . .  91 

40. Assistance with Planning and Problem-Solving: Major Benefits 
of Receiving NASA Technical Information . . . . . . . . . . . . .  92 

41. Assistance in Working with NASA: Major Benefits of Receiving 
NASA Technical Information . . . . . . . . . . . . . . . . . . . .  95 

96 42. Presentation: Major Technical Information Reeds . . . . . . . . .  
43. Presentation: Major Benefits of Receiving NASA Technical 

Information . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 

44. Presentation: Major Inadequacies of NASA Technical 
I nforrna ti on . . . . . . . . . . . . . . . . . . . . . . . . . . .  97 

45. Presentation: Recommended Major Changes in NASA Technical 
I n f orma t i on . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 

100 46. Writing Style: Major Inadequacies of NASA Technical Information . 
47. Writing Style: Recommended Major Changes in NASA Technical 

In formation . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 

101 48. Format and Design: Major Technical Information Needs . . . . . .  
49. Format and Design: Major Inadequacies of NASA Technical 

I n f o rma t i on . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 

50. Format and Design: Recommended Major Changes in NASA 
Technical Information . . . . . . . . . . . . . . . . . . . . . .  103 

104 51. Dissemination Methods: Major Technical Information Needs . . . .  
52. Dissemination Methods: Major Inadequacies o f  NASA Technical 

Information . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 

53. Dissemination Methods: Recommended Major Changes in NASA 
Technical Information . . . . . . . . . . . . . . . . . . . . . .  106 

54. Mean Distances Among Twelve Pairs o f  Concepts for a Sample 
o f  Aeronautical Scientists . . . . . . . . . . . . . . . . . . . .  111 

55. Mean Distances Among Twelve Pairs of Concepts for a Sample 
of Aeronautical Technologists . . . . . . . . . . . . . . . . . .  112 

ix 



Table Page 
I 

I 
I 

56. Reference Coordinates f o r  Three Dimensions o f  the  M u l t i -  
d imensional  Space f o r  S c i e n t i s t s  and Technologists . . . . . . . . 117 

57. Three Best Message S t ra teg ies  for One, Two, Three, and 
Four Concept Sets t o  Move t h e  Concept o f  "NASA Technical  
In fo rmat ion"  Closer t o  "My Job" f o r  S c i e n t i s t s  and 
Techno1 og i  s t s  . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

X 



LIST OF FIGURES 

Figure Page 

1 The Image of NASA Technical Information Held by Aeronautical 
Industry Scientists . . . . . . . . . . . . . . . . . . . . . . .  115 

2 The Image of NASA Technical Information Held by Aeronautical 
Industry Technologists . . . . . . . . . . . . . . . . . . . . .  116 

x i  



Ta b l  e Page 

56. Reference Coordinates f o r  Three Dimensions o f  the  M u l t i -  
d imensional  Space f o r  S c i e n t i s t s  and Technologists . . . . . . . . 117 

57. Three Best Message S t ra teg ies  f o r  One, Two, Three, and 
Four Concept Sets t o  Move t h e  Concept o f  "NASA Technical 
In fo rmat ion"  Closer t o  "My Job" f o r  S c i e n t i s t s  and 
Techno1 o g i  s t s  . . . . . . . . . . . . . . . . . . . . . . . . . . 120 



THE ASSESSMENT OF NASA TECHNICAL INFORMATION 

EXECUTIVE SUMMARY 



I t  i s  a well-established fac t  t h a t  human organizations i n  bo th  government 

and  private enterprise can function well only when they receive systematic 

feedback a b o u t  the i r  performance. 

l i t t l e  upon which to  base the i r  decisions for managing and improving the 

Without  that  information, executives have 

quali ty of  the i r  products. 

The National Aeronautics and Space Administration (NASA) and the aeronau- 

t i ca l  industry are ,  i n  a very real sense, partners i n  the aerospace venture i n  

the United States. T h e  primary product produced by NASA, sc ien t i f ic  and 

technical information, i s  the foundation for  many of the advances i n  the aero- 

nautical indus t ry  and one of the primary reasons for  the continued United 

States superiority i n  the global a i r c ra f t  market. 

To date, however, NASA has obtained very l i t t l e  systematic feedback from 

the aeronautical industry regarding the quali ty of the sc ien t i f ic  and technical 

information i t  produces. 

perspectives on ( 1 )  i t s  information needs, ( 2 )  benefits of receiving NASA 

technical information, ( 3 )  the inadequacies i n  NASA technical information, and  

(4)  changes i n  the content, presentation, and dissemination t h a t  would improve 

the information. 

Specifically, l i t t l e  i s  known about the industry's 

The  primary purpose of this report i s  to  provide NASA w i t h  feedback from 

the aeronautical industry t h a t  can be used by NASA directors i n  managing and  

improving the quality of i t s  sc i en t i f i c  and technical information. The sec- 

ondary purpose is  to develop a feedback and monitoring system which can provide 

NASA w i t h  periodic and  systematic information from users of i t s  technical 

information i n  the aeronautical industry. 

large number of areas,  the aeronautical industry was chosen for this study 

because aeronautics has been a longstanding focus for  NASA e f for t s  and the 

Although NASA does research i n  a 

xv 



companies i n  the industry are  well-defined recipients a n d  users of NASA tech- 

nical information. 

NASA work and, because of the length of  time NASA has worked i n  the f i e ld ,  a 

study of aeronautical companies made comparisons between NASA a n d  NACA 

feasible.  

The f ie ld  also provides a representative subset of a l l  

This Executive Summary of the study en t i t l ed  "The Assessment of NASA 

Technical Information," highlights information contained i n  the final report 

t o  NASA. The numbers i n  parentheses following each section indicate the page 

number of the f inal  report where further information may be located. 

Design and Methodology of the Study 

The study had two major objectives: 

1.  To identify how NASA technical information i s  disseminated 
and  uti l ized w i t h i n  aerospace companies; and 

2. To analyze the perceived quality and usefulness of NASA 
technical information by the users i n  the aeronautical 
industry. 

To identify how NASA technical information i s  disseminated and ut i l ized 

w i t h i n  aeronautical companies, i t  was necessary to: ( 1 )  determine how infor- 

mation i s  received, stored, and dis t r ibuted,  ( 2 )  identify d i rec t  and  indirect  

users of information, along w i t h  differences i n  usage patterns, ( 3 )  identify 

user character is t ics  affecting the use of technical information w i t h i n  com- 

panies, j o b  classif icat ions,  and other s i tuat ions,  and ( 4 )  identify types of 

information needs (content) and  needed or desired methods of presentation 

(format). 

To analyze the perceived quality and usefulness of NASA technical infor- 

mation by users i n  aeronautical companies, i t  was necessary to :  
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evaluations of the quali ty and usefulness of NASA and other technical infor- 

mation by d i r ec t  users, ( 2 )  identify ways i n  which NASA technical information 

aids the work of individuals w i t h i n  aerospace companies, ( 3 )  compare the use 

of NASA technical information to  other similar sources, and  ( 4 )  identify the 

major dimensions or c r i t e r i a  by which users make the i r  evaluations. 

The study included a l l  private corporations which were subscribers t o  

automatic dis t r ibut ion of NASA aeronautical publications i n  September 1978. 

Of the 45 companies identified,  40 agreed t o  participate i n  the study; the 

f ive which declined tended to  be smaller companies w i t h  relatively limited 

use of NASA technical publ ications.  

Three groups of d i rec t  o r  indirect  users were identified: (1)  executives 

(department managers, division heads, chief engineers, o r  others managing 

engineering or  research and  development groups) , ( 2 )  researchers (engineers, 

designers, sc ien t i s t s ,  and technologists), and ( 3 )  l ibrarians.  

A ser ies  of questionnaires was designed a n d  mailed to  members of each 

group between mid-January and mid-February of 1979. 

attempted t o  determine specific usage and general evalution data. 

the most direct  users of NASA technical information, researchers, were given 

abs t rac ts  of a1 1 NASA-produced aeronautical publ  ications announced i n  NASA's 

Sc ien t i f ic  and Technical Aerospace Reports (STAR) from January through October 

o f  1978. 

random sample of actual publications. 

and l ibrar ians  participated i n  these parts of the study and 70% of a l l  ques- 

These questionnaires 

I n  addition, 

Forms were included to  obtain more specif ic  evalution data on a 

A to ta l  of 450 executives, researchers, 

t ionnaires mai 1 ed were returned. 

Following collection o f  these data, personal interview were held w i t h  

executives and senior managers i n  six Companies throughout  the United States. 
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The in-depth i n t e r v i e w s  prov ided a d d i t i o n a l  i n fo rma t ion  on quest ions r a i s e d  

by the m a i l  survey responses, as w e l l  as s e n i o r - l e v e l  i n s i g h t s  on broader 

company in fo rma t ion  needs and r e l a t i o n s h i p s  w i t h  NASA. 

An a d d i t i o n a l  research inst rument  was developed using a mu1 t i d imens iona l  

s c a l i n g  technique (MDS). 

mine the r e l a t i o n s h i p  between two o r  more concepts, measuring the psycholo- 

g i c a l  d is tance the  concepts a r e  l oca ted  from each other .  

concept o f  a t e c h n o l o g i s t ' s  j o b  i s  c lose  t o  the concept o f  t echn ica l  i n f o r -  

mation, i t  suggests t h a t  t echn ica l  i n fo rma t ion  i s  an impor tant  p a r t  o f  t h e  

person's j ob .  I f  the  two concepts a r e  r e l a t i v e l y  f a r  apart ,  i t  suggests t h a t  

t echnica l  information i s  not  too r e l e v a n t  t o  the every day work of t h e  i nd i -  

v idual .  MDS i s  useful  i n  p r o v i d i n g  a d i r e c t i o n  f o r  message s t r a t e g i e s  aimed 

a t  changing the  r e l a t i o n s h i p  o f  concepts t o  each o the r .  

MDS i s  used i n  human communication research t o  de te r -  

I f, f o r  example, t h e  

The inst rument  was 

administered i n  person t o  groups o f  s c i e n t i s t s  and techno log is t s  i n  the  s i x  

companies v i s t e d  f o r  t h e  execut ive i n t e r v i e w s .  

completed MDS quest ionnai res.  

There were a t o t a l  of 101 

The 40 companies which p a r t i c i p a t e d  i n  the  m a i l  ques t i onna i re  p a r t  of t he  

study ranged from as few as 35 employees i n  one company t o  more than 100,000 

employees i n  several  companies, w i t h  the  average number o f  employees about 

32,000. Among a l l  execut ives,  researchers, and l i b r a r i a n s ,  t he  average age 

was middle t o  l a t e  f o r t i e s ,  t he  average l e n g t h  i n  the  company was 15 years o r  

longer,  and 92% had earned a bache lo r ' s  degree (about 45% had one o r  more MA 

degrees and about 25% possess a PhD degree). Average age and years w i t h  t h e  

company o f  execut ives was s l i g h t l y  g r e a t e r  than those o f  researchers. (11-32) 
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Major F ind ings 

The f o l l o w i n g  i s  a summary o f  the  major  f i nd ings .  These a re  organized 

i n t o  t h r e e  major  sec t ions :  ( 1 )  assessments o f  NASA techn ica l  in fo rmat ion ,  

(2 )  major  issues, and (3 )  t h e  image o f  NASA techn ica l  in fo rmat ion .  

Assessments o f  NASA Technical  I n fo rma t ion  

Sources o f  A l l  Technica l  In fo rmat ion .  Technical  j ou rna ls ,  p a r t i c u l a r l y  

A I M  j o u r n a l s ,  were l i s t e d  as the  most f requent  sources o f  t echn ica l  i n f o r -  

ma t ion  by b o t h  execut ives  and researchers.  

most impor tan t  sources of t echn ica l  in fo rmat ion ,  fo l lowed by p u b l i c a t i o n s  o f  

a v a r i e t y  o f  o t h e r  assoc ia t ions ,  government agencies and m i l i t a r y  branches, and 

o t h e r  o rgzn iza t i ons .  (35-36) 

NASA p u b l i c a t i o n s  were the  second 

Sources f o r  NASA Technical  In fo rmat ion .  The two pr imary sources f o r  

o b t a i n i n g  NASA documents a r e  NTIS (84%) and S T I F  (70%). 

Research Centers (50%) were a l s o  mentioned by a t  l e a s t  h a l f  o f  t h e  l i b r a r i a n s  

as sources f o r  NASA p u b l i c a t i o n s .  L i b r a r i a n s  a l s o  repor ted  t h a t  when i n d i v i -  

dual cop ies  o f  NASA p u b l i c a t i o n s  a r e  ordered, approximately 42% a r e  ordered 

th rough DDC and 39% from NTIS. 

DDC (52%) and NASA 

(36-38) 

Sources f o r  Learn ing About NASA Pub l i ca t i ons .  T h i r t y  percent  o f  i n d u s t r y  

users  of NASA p u b l i c a t i o n s  l e a r n  about them through newslet ters ,  o f t e n  pro-  

duced i n t e r n a l l y  by l i b r a r i a n s .  About 21% become aware o f  NASA p u b l i c a t i o n s  

th rough STAR and 15% l e a r n  about them through NASA cont rac ts .  Other sources 

for l e a r n i n g  about  NASA p u b l i c a t i o n s  i n c l u d e  jou rna ls ,  col leagues i n s i d e  t h e  

company, SCAN, and co l leagues ou ts ide  t h e  company. (39-40) 
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Frequency of  Use of NASA Pub l i ca t i ons .  Executives r e p o r t  us ing NASA 

documents on an average o f  27 t imes pe r  year,  o r  once every two weeks. 

Researchers use NASA p u b l i c a t i o n s  more f requent ly ,  averaging about once every 

seven days. Personal i n t e r v i e w s  i n d i c a t e d  t h a t  frequency o f  use l a r g e l y  

depends upon the nature of p r o j e c t s  and the  relevance o f  NASA p u b l i c a t i o n s .  

(40-42) 

Ordering NASA Pub l i ca t i ons .  Near ly  h a l f  (48%) o f  the execut ives and (43%) 

o f  the  researchers repo r ted  they had n o t  ordered i n d i v i d u a l  copies o f  any 

documents over t h e  pas t  year. 

automatic d i s t r i b u t i o n ,  1 i b r a r i a n s  repo r ted  t h a t  the pr imary reason (55%)  f o r  

ordering an individual copy was t h a t  i t  was referenced i n  STAR b u t  was n o t  on 

automat ic d i s t r i b u t i o n ;  about 20% of t h e  t ime a document was supposed t o  be i n  

t h e  automat ic d i s t r i b u t i o n  package b u t  was never received. When i n d i v i d u a l  

cop iesa re  ordered, t he  l a r g e s t  numbers a r e  i n  the  categor ies of Aeronautics 

(77%), Engineer ing ( 7 3 % ) ,  and Math and Computer Science (71%). 

While a l l  o f  t he  companies i n  the  study were on 

(42-46) 

E f f o r t  t o  Obtain NASA Documents W i t h i n  Companies. Researchers (73%) 

repo r ted  very l i t t l e  e f f o r t  i n  o b t a i n i n g  NASA documents w i t h i n  t h e i r  companies, 

suggest ing t h a t  companies themselves a r e  n o t  a major source of problem f o r  t h e  

d i s t r i b u t i o n  of NASA documents. Most execut ives,  i n  fac t ,  repo r ted  t h a t  from 

75% t o  90% o f  t he  t ime t h e i r  l i b r a r i e s  e i t h e r  have in fo rma t ion  a v a i l a b l e  w i t h i n  

t h e  company o r  a r e  a b l e  t o  o b t a i n  i t  i n  a reasonable amount o f  t ime. (47-49) 

Timel iness of  NASA Technical Informat ion.  Only a small  percent  o f  t h e  

execut ives (8%) and researchers (11%) r e p o r t  t h a t  they rece ive  NASA i n fo rma t ion  

a f t e r  i t  i s  too l a t e  t o  use; 65% of execut ives and 58% of researchers r e p o r t  

t hey  r e c e i v e  NASA p u b l i c a t i o n s  d u r i n g  t h e  middle o f  a p ro jec t ;  and 26% of 
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executives and 30% of the researchers receive the information they need a t  the 

planning stages or  beginning of a project. These findings suggest t h a t  MSA 

i s  doing a reasonably good job i n  getting the information i t  produces t o  the 

companies before i t  i s  t o o  l a t e  t o  be of  use. (49-53) 

Evaluation of Specific NASA Aeronautical Publications. Researchers f i r s t  

became aware of the documents they evaluated t h r o u g h  communication w i t h i n  t h e i r  

own organization (33%), followed by STAR Abstracts (21%) and  face-to-face com- 

munication w i t h  NASA personnel (11%). Nearly h a l f  of the researchers (47%) 

had read a l l  of the a r t i c l e  they evaluated and 80% reported having read half 

of the document. 

the a r t i c l e s  they evaluated as maintaining the i r  professional awareness (71% 

s a i d  the a r t i c l e s  were important  o r  very important for this function). Equally 

as c lear ly ,  the respondents indicated that  the a r t i c l e s  were Unimportant for  

saving t h e i r  company money a n d  for sav ina  person hours on the work project. 

Clearly the researchers saw the most impor tan t  aspect of 

On two dimensions, respondents indicated somewhat greater importance t h a n  

unimportance: providing new ideas and validating the i r  own research. Four 

other dimensions were indicated t o  be somewhat less important than unimportant: 

prevent ing duplication of work, improvina  the quality of work, helping to  ap- 

ply t h e i r  own ideas, and suggesting al ternat ive methods. (54-60) 

Industry Communication w i t h  NASA Personnel. I n  addition t o  reading pub- 

l i ca t ions  , various form of d i rec t ,  personal communication w i t h  NASA personnel 

a r e  an important, and i n  some cases, the primary source of new information. 

Executives tend t o  have more d i r ec t ,  face-to-face communication w i t h  NASA 

personnel (16 times a year) than do researchers (eight times a year) .  The 

number o f  telephone conversations w i t h  NASA are about  the same fo r  executives 
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(22 t imes a yea r )  and researchers (19 t imes a year) ,  as a r e  w r i t t e n  communi- 

c a t i o n s  (execut ives 10 t imes a year  and researchers seven t imes a year) .  

(60-65 i 
Executives r e p o r t  t h a t  d i r e c t ,  face-to-face communication i s  very  

impor tant  (42%)  and tw ice  as impor tant  as w r i t t e n  correspondence (21%). The 

same r e s u l t s  a l s o  hold,  though n o t  q u i t e  so s t rong ly ,  f o r  t he  researchers. 

t h i r d  o f  t he  execut ives (35%)  i n d i c a t e d  the  telephone was a very impor tant  

means o f  c o m u n i c a t i o n  w i t h  NASA personnel, w h i l e  40% o f  the researchers i n d i -  

cated t h a t  i t  was very impor tant .  

c a t i o n  more impor tan t  than telephone comnunication, b u t  researchers see i t  as 

about t h e  same i n  importance. 

A 

Executives consider face- to- face c o m u n i -  

(63-65) 

Execut ive Comparison of NASA and NACA. S i x t y - t h r e e  percent  o f  t h e  execu- 

t i v e s  i n  t h e  study repo r ted  d i r e c t ,  personal  experience w i t h  NACA. 

execut ives view NASA more favorably  than they do NACA i n  terms o f  ease of 

app ly ing  i n fo rma t ion ,  v a l i d a t i n g  f i n d i n g s ,  p r o v i d i n g  a l t e r n a t e  methods, 

reducing costs,  and s u p e r i o r i t y  of in format ion.  

l a r g e  percentage who view NACA as s u p e r i o r  i n  some aspects. 

NACA i s  judged super io r  a r e  NACA's (1 )  o r i e n t a t i o n  toward more bas ic  research 

which prov ided more d e f i n i t i v e  statements and comprehensive data and (2 )  

narrower focus on aeronau t i ca l  problems which l e d  t o  h i g h  q u a l i t y ,  in-depth 

research on bas i c  t o p i c s .  (65-70) 

Overa l l ,  

However, t he re  i s  a f a i r l y  

Two areas where 

Major Issues 

Needs, Benef i ts,  Inadequacies, and Changes. Technical  i n fo rma t ion  on 

s p e c i f i c  t o p i c s  (i.e., ma te r ia l s ,  aerodynamics, a i r c r a f t  and f l i g h t  c o n t r o l ,  
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e tc . )  is the major information need of executives (54%) and researchers (64%). 

Also of importance a re  a number of general content topics and the manner i n  

which information i s  presented. 

cations is  cited by executives (57%) and researchers (69%) as the major bene- 

f i t  of receiving NASA technical publications, although executives more than 

researchers a lso c i t e  assistance w i t h  planning and problem-solving and 

assistance i n  working w i t h  NASA as re la t ively important benefits. 

and  researchers a re  i n  nearly complete agreement that  the two major inade- 

quacies of NASA publications are  the ways i n  which information i s  presented 

and the dissemination methods. 

inadequacy. 

rank s l i gh t ly  higher t h a n  methods of presenting information. 

The specific content of NASA technical p u b l i -  

Executives 

Content generally i s  not seen as a major 

Among the changes recomnended, changes i n  dissemination methods 

(79-86) 

Content. T h e  major inadequacy of content, according to  executives (48%) 

and researchers (46%) i s  the lack o f  state-of-the-art  publications published 

by NASA, and the lack of relating current research information t o  t h a t  of 

past o r  other on-going projects. 

13% o f  t h e  researchers c i t e  t h e  lack of basic research as a major inadequacy. 

Among specif ic  changes recommended, executives (33%) and researchers (22%) 

would l i ke  greater information on configurations, while 22% of b o t h  executives 

and researchers would like t o  see more state-of-the-art  publications, along 

w i t h  be t te r  re la t ing of one project t o  others. Generally, researchers feel 

Twenty-four percent of the executives and 

NASA publications h e l p  w i t h  problem-solving more t h a n  do executives, while 

executives see more benefits t h a n  do researchers i n  the assistance NASA p u b l i -  

cations provide i n  working more effect ively with NASA. (86-95) 
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Presentation of Information. Executives (28%) more t h a n  researchers (17%) 

Other 

lack of relevancy t o  current needs, 

rank insufficiency of d a t a  as the major inadequacy o f  NASA publications. 

inadequacies ( a l l  under 20% each) include: 

lack of appl icabi l i ty ,  narrowness, too generalized, and lack of adequate ana- 

lys i s .  

mation more relevant or applicable to  the i r  work, along w i t h  bet ter  analyses 

of resu l t s ,  t e s t  verifications,  and  correlations and other parametric d a t a .  

B o t h  executives a n d  researchers would l ike to  see NASA technical infor- 

(95-99 1 

Writ ing Style. Generally, w r i t i n g  s ty le  i s  not a major problem, although 

executives would prefer a less  formal, tutor ia l  s ty le ,  and researchers believe 

t h a t  sections on d e s i g n  considerations, for example, should be written for 

designers, cost  sections f o r  cost analysts , e tc .  (99-100) 

Format and  Design. Both executives (43%) and researchers (50%) prefer 

t r a d i t i o n a l  print publications over microfiche. There are, i n  fac t ,  several 

problems w i t h  microfiche identified by both groups, including quality and con- 

venience. 

l a r ly  the lack of  grids and the d i f f i cu l ty  i n  read ing  them. 

ava i lab i l i ty  o f  computer user manuals and better quali ty magnetic tapes or 

card decks to  accompany computer programs. 

Another problem w i t h  NASA publications concerns charts,  particu- 

Another i s  the 

(100-103) 

Dissemination. T h a t  information is  not received when i t  i s  timely is  

c i ted by 66% of the executives and 62% of the researchers. 

inadequacy concerns information re t r ieva l ,  particularly indexing systems and 

ava i lab i l i ty  of access to  NASA data banks. 

Another area of 

(1Q3-106) 
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The Image o f  NASA Technical  P u b l i c a t i o n s  

The mul t id imensional  s c a l i n g  p o r t i o n  o f  t h e  s tudy was undertaken t o  

p rov ide  p r e l i m i n a r y  i n fo rma t ion  on t h e  image t h a t  i n d u s t r y  s c i e n t i s t s  and 

techn ic ians  have o f  NASA t echn ica l  i n fo rma t ion .  The concept o f  "NASA tech- 

n i c a l  i n f o r m a t i o n "  was found t o  be r e l a t i v e l y  f a r  removed from t h a t  o f  "my 

job."  I n  o t h e r  words, t h e r e  a re  i n d i c a t i o n s  t h a t  t h e  views o f  NASA t echn ica l  

i n fo rma t ion  h e l d  by i n d u s t r y  s c i e n t i s t s  and techn ic ians  a re  n o t  c l o s e l y  asso- 

c i a t e d  w i t h  t h e  views they ho ld  o f  t h e i r  work i n  the aerospace i n d u s t r y .  

Manipulat ions o f  t h e  data revealed several  message s t r a t e g i e s  which cou ld  be 

used t o  move the  concept o f  NASA t echn ica l  i n f o r m a t i o n  c l o s e r  t o  t h a t  of t h e  

j o b s  of researchers.  

s t r a t e g i e s  should be: 

and aerospace; and ( 2 )  f o r  t echno log is t s ,  accessi b i  1 i ty, use fu l  , aeronaut ics , 

and bas i c  research. (21-24, 109-123) 

Some o f  t he  concepts c r i t i c a l  i n  developing these 

(1) f o r  s c i e n t i s t s ,  t ime ly ,  problem-solving, ideas, 

Recommendations 

The s tudy prov ided a g r e a t  amount o f  i n fo rma t ion  about the generat ion,  

d isseminat ion,  and u t i l i z a t i o n  o f  NASA t echn ica l  i n fo rma t ion .  Both t h e  data 

f rom t h e  pr imary quest ionnai res and the  conversat ions w i t h  execut ives provided 

a number o f  ve ry  p o s i t i v e  assessments o f  NASA and i t s  t echn ica l  i n f o r m a t i o n  

products.  The f o l l o w i n g  recommendations, however, focus on those problem areas 

which need c o n s i d e r a t i o n  and probably a c t i o n  by NASA. 

These recommendations a r e  organized i n  t h e  same sequence as t h e  data 

r e p o r t e d  i n  t h e  prev ious s e c t i o n  on major issues and image of NASA t echn ica l  

i n f orma ti on. 
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Content 

P u b l i c a t i o n  of  State-of - the-Ar t  Reports. O f  a l l  the p u b l i c a t i o n s  pro- 

duced by NACA, perhaps the  most endur ing were those on the s t a t e - o f - t h e - a r t  

i n  major areas o f  s p e c i a l i z a t i o n ;  execut ives and researchers r e p o r t  t h a t  t h i s  

k i n d  o f  p u b l i c a t i o n  i s  g r e a t l y  needed today. 

produce one o r  more s t a t e - o f - t h e - a r t  publ i c a t i o n s  which i n t e g r a t e  pas t  and 

c u r r e n t  knowledge i n  t h e  f i e l d .  

based, a t  l e a s t  i n  p a r t ,  on i n p u t  from companies i n  the  i n d u s t r y  regard ing 

t h e  types of i n f o r m a t i o n  they most need. 

On an annual bas is  NASA should 

The s e l e c t i o n  o f  these t o p i c s  should be 

(129-130) 

P rov id ing  Complete Data and Information in Reports. Executives and 

researchers r e p o r t  they need n o t  o n l y  the s p e c i f i c  types o f  i n fo rma t ion  

c u r r e n t l y  inc luded i n  each NASA techn ica l  publ i c a t i o n ,  b u t  a l s o  occasional  

access t o  a d d i t i o n a l  s p e c i a l i z e d  i n fo rma t ion  and data. NASA should rev iew 

e x i s t i n g  ca tegor ies  ( i  .e., t e s t  v e r i f i c a t i o n s  and r e s u l t s ,  costs,  operat ing 

performance, con f igu ra t i ons ,  c o r r e l a t i o n s  and o the r  parametr ic data, design 

considerat ions,  and r e l a t e d  i n fo rma t ion  from o the r  research a c t i v i t i e s )  , 

c r e a t e  standard formats, and develop c r i t e r i a  f o r  s p e c i f i c a t i o n  o f  t he  data 

which should be i nc luded  i n  these and o t h e r  categor ies.  

should i n d i c a t e  a con tac t  f o r  a d d i t i o n a l  data n o t  publ ished i n  the r e p o r t .  

(1  26) 

I n  a d d i t i o n ,  r e p o r t s  

P u b l i c a t i o n  o f  I n t e r i m  Reports and Working Papers. These types of p u b l i -  

I n  a d d i t i o n  t o  progress c a t i o n s  he lp  make in format ion a v a i l a b l e  more q u i c k l y .  

repor ts ,  NASA should encourage p r o j e c t  d i r e c t o r s  t o  develop working papers, 

perhaps l e s s  formal than e x i s t i n g  TM's, cove r ing  the  c u r r e n t  s t a t u s  of a 
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p r o j e c t .  

t i c a l  community. 

i s  t h a t  f o r  p r o p r i e t a r y  reasons no t  a l l  r e l e v a n t  data i s  always inc luded by 

the  company conduct ing the  research. 

research, t h i s  my prov ide  some compet i t i ve  advantages; a t  the  same t i m e  when 

t h i s  type  of in fo rmat ion  i s  n o t  inc luded i n  i n t e r i m  repor t s  o r  TM's, i t  i s  a 

disadvantage t o  the  i n d u s t r y  as a whole. 

o thers,  t he  amount of t ime requ i red  t o  ob ta in  d e t a i l e d  new f i nd ings .  

These should be d i s t r i b u t e d  q u i c k l y  and in fo rma l l y  t o  the  aeronau- 

One problem w i t h  e x i s t i n g  i n t e r i m  repor ts ,  i t  was observed, 

For the o rgan iza t i on  conduct ing the  

This issue involves,  as  do some 

(130-131) 

Pub l i ca t i ons  on Trends, Developments, Research Needs, and Planning. 

These types of t o p i c s  rank h igh  as  in format ion needs, p a r t i c u l a r l y  b u t  n o t  

exc lus i ve l y ,  by execut ives.  

abreast  of t h e  f i e l d  i n  general as we l l  as spec ia l i zed  aspects of it. NASA 

should develop an informal q u a r t e r l y  pub1 i c a t i o n  which i s  forward- looking, 

cover ing  c u r r e n t  d i r e c t i o n s  and a c t i v i t i e s  o f  NASA, the  s ta tus  o f  major 

I ndus t r y  personnel p lace g rea t  value on keeping 

p r o j e c t s ,  p lans f o r  new research p ro jec ts ,  p u b l i c a t i o n  o f  major new repor ts ,  

t rends i n  the  f i e l d  i n  general and i n  spec ia l i zed  areas, and o the r  in fo rmat ion  

w h i c h  w i l l  keep i n d u s t r y  p e r s o n n e l  u p - t o - d a t e  and ass i s t  w i t h  t h e i r  p l a n n i n g  

f unc t i ons .  ( 1  31 -1 32) 

Pres e n t a  t i  on of I n f orma ti o n 

R e l a t i n g  Cur ren t  Research t o  P a s t  or Other Current  E f fo r ts .  One o f  t he  

major inadequacies of NASA pub l i ca t i ons ,  according t o  execut ives and r e -  

searchers i n  t h e  aeronaut ica l  i ndus t r y  i s  t he  f a i l u r e  t o  e f f e c t i v e l y  r e l a t e  a 

new research p r o j e c t  t o  e x i s t i n g  knowledge and s i m i l a r  p r o j e c t s  be ing 

developed concur ren t ly .  I n  a1 1 research repo r t s  and o the r  techn ica l  
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publications, a section should be.included which synthesizes other major 

relevant information available w i t h i n  and outside NASA. 

meet t h i s  need i s  to  periodically produce compendia which are ,  i n  e f fec t ,  

indexes t o  information on specific topics which are available i n  the en t i re  

f i e ld .  

work toward b r i n g i n g  together an existing body of knowledge. 

An a d d i t i o n a l  way t o  

The. recent work of the Air Force was cited as an example o f  effective 

(132-133) 

O r g a n i z i n g  Data i n  Reports. To help provide greater c l a r i t y  i n  NASA 

publications, NASA should establish guidelines for organization o f  informa- 

t ion.  

and w h a t  sources were used. 

NASA should be reviewed t o  assure greater consistency o f  these reports w i t h  

those produced w i t h i n  NASA, w h i c h  generally are  more highly respected because 

of t he i r  thoroughness, organization, and  completeness. 

Reporting should be more systematic, detail ing how data was developed 

Existing standards for projects contracted by 

Key information i n  

reports shou ld  be highlighted bo th  i n  summaries and i n  the reports themselves. 

In summary, NASA needs to  review the existing manual of s ty le ,  u p d a t i n g  and 

dis t r ibut ing i t ,  t o  f a c i l i t a t e  the preparation of technical reports. (133- 

134) 

Objectivity. NASA publications receive some crit icism for  w h a t  i s  

perceived as a lack of  total  object ivi ty ,  primarily because research concepts 

sometimes appear to  be oriented around "special interests ."  As projects are  

in i t i a t ed ,  NASA should encourage broad l i t e r a tu re  searches which extend beyond 

NASA i t s e l f  or contractor in te res t s  and which a re  reported in the final publi- 

cation on the project. (134)  

Abstracts and Sumnaries. To help executives and researchers cope w i t h  

the great volumes of information currently available from a large number of 
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sources, NASA should make sure t h a t  a b s t r a c t s  c l e a r l y  descr ibe t h e  p r o j e c t ,  

t he  data i nc luded  i n  t h e  pub1 i c a t i o n ,  c o n f i g u r a t i o n  i n f o r m a t i o n  by manufac- 

t u r e r  o r  model, and key concepts which a r e  r e l e v a n t  and a p p l i c a b l e  t o  aero- 

n a u t i c a l  companies. 

have s i m i l a r  i n fo rma t ion ,  a long w i t h  a s e c t i o n  on d e f i n i t i o n s .  

The summaries inc luded i n  the  r e p o r t s  themselves should 

(134-135) 

Conclusions. The p r a c t i c e  o f  n o t  developing conclusions i n  a l l  p u b l i -  

c a t i o n s  should be examined by NASA and new methods f o r  develop 

should be explored. If t h e  p r a c t i c e  o f  n o t  drawing d e f i n i t i v e  

i s  continued, more s t r i n g e n t  requirements should be adopted t o  

r e p o r t s  do c o n t a i n  t h e  breadth o f  i n f o r m a t i o n  categor ies and d 

ng concl us i ons 

concl  us ions 

ensure t h a t  

p t h  of data 

needed by researchers t o  v a l i d a t e  t h e i r  own conclusions. (135-136) 

Execut ive Summaries. Execut ives and researchers need d i f f e r e n t  types of 

To b e t t e r  serve t h e  needs i n f o r m a t i o n  and use i n f o r m a t i o n  i n  d i f f e r e n t  ways. 

o f  execut ives,  who c u r r e n t l y  a r e  an audience h i g h l y  underserved by NASA, a 

p o l i c y  should be es tab l i shed  w i t h i n  NASA o f  p r o v i d i n g  i n f o r m a t i o n  developed 

s p e c i f i c a l l y  f o r  execut ives i n  ae ronau t i ca l  companies. Execut ive sumnaries , 
for example, should be w r i t t e n  f o r  major research p r o j e c t s  and a u t o m a t i c a l l y  

d i s t r i b u t e d  t o  execut ives throughout the  i ndus t r y .  (136) 

W r i t i n g  S t y l e  

Execut ives express some concerns w i t h  the  f o r m a l i t y  or t u t o r i a l  s t y l e  o f  

NASA p u b l i c a t i o n s  , w h i l e  researchers express concerns about t h e  c l a r i t y  o f  

w r i t i n g .  

d i r e c t ,  and c l e a r  w r i t i n g  s t y l e .  For example, i f  a s e c t i o n  i s  inc luded on 

design concepts o r  cons iderat ions,  i t  should be w r i t t e n  i n  t h e  language of 

Overa l l ,  NASA should encourage i t s  authors t o  s t r i v e  f o r  a n a t u r a l ,  
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designers, j u s t  as cost d a t a  should be written i n  the language of cost  analysts. 

More specif ical ly ,  NASA should update i t s  manual of s ty le  for authors of tech- 

nical publications. (137) 

Format and Design 

Graphs. The s ty le  and quality of NASA graphs generally are  considered t o  

be comparable to  those of many federal agencies b u t  not approaching new 

standards being s e t  by other organizations, particularly private industry and  

research firms. 

design of graphs, char ts ,  and i l l u s t r a t ive  matter in order t o  produce more 

Specifically,  NASA should make a study of trends in the 

soph 

s i z e  

s t icated work. 

should be somewhat larger on some charts. 

I n  addition, grids should be used on graphs, and type 

(137-138) 

Use of Microfiche. Resistance to  use of microforms i s  re la t ively strong 

i n  the aeronautical industry primarily because of quality ( l eg ib i l i t y )  of 

microfiche (par t icualr ly  com-fiche) and  convenience. Until existing problems 

can be resolved, NASA should consider reducing the use of microfiche i f  costs 

of t radi t ional  print publications can be kept reasonably low. 

place h i g h  p r ior i ty  on the examination of the quality control of corn-fiche. 

NASA also should 

(135-139) 

Typography. Some NASA pub1 ications a re  highly legible and  effectively 

designed, while others suffer from basic typographical problems including type 

size which is  too small, type s ty l e  which i s  too l i gh t ,  and  l ine  lengths which 

a re  inappropriate for  the s i ze  and  s ty l e  of type. 

better typographic and p r i n t i n g  quali ty.  This does not mean tha t  a l l  reports 

m u s t  be expensively designed and typeset b u t  t h a t  l eg ib i l i t y  and general 
xxx 
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attractiveness (adequate white space, bookface type s ty les ,  and effect ive 

placement of elements on a page) be sought i n  a l l  publications. (139) 

Distribution of Computer User Manuals, Magnetic Tapes, and Card Decks. 

To reduce the time lapse between publication of  reports on new computer pro- 

grams and distribution of user manuals and accompaning magnetic tapes or  card 

decks, NASA should re-examine current production and distribution methods. 

Dissemination Methods 

Timeliness. Perhap the greatest  general issue identified equally by 

executives and researchers i s  tha t  o f  timeliness o f  NASA technical information. 

NASA should i n i t i a t e  a study of the process of producing and d i s t r i b u t i n g  i t s  

publications, beginning w i t h  the completion of the project through the f i n a l  

production of a report. 

of ordering, s h i p p i n g ,  receiving, storing, and disseminating information from 

STIF t o  company personnel. Finally, a manual should be produced for  users i n  

the indus t ry  on ordering procedures and how NASA : 

Related to  th i s  should be a study of the processes 

are d i s t r i b u t e d .  

(140-141 ) 

Information Retrieval Systems. Retrieving relevant information i s  one 

o f  the most f rustrat ing tasks of a new research project. 

retrieval of information for  the aeronautical industry, NASA should conduct a 

To help f a c i l i t a t e  

study t o  determine changes i n  or additions t o  current STAR categories and key 

word systems. As previously recomnended, the quali ty of abstracts i n  STAR and 

SCAN should be improved. 

t r a i n i n g  programs for  l ibrar ians  and perhaps for  researchers on assessing NASA 

Further, NASA should consider the development of 
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t e c h n i  c a l  i nforma ti on. ( 141 -143) 

Development o f  Compendia. An a l t e r n a t i v e  in format ion r e t r i e v a l  system 

i s  the  compendia created by t h e  A i r  Force. NASA should explore methods o f  

develop ing s i m i l a r  compendia o r  cooperat ing w i t h  o the r  agencies t o  produce 

t h i s  t y p e  of pub1 i c a t i o n .  (143-144) 

Extending Access t o  NASA 's  RECON System. NASA should consider,  guided 

by r e s u l t s  of a recen t  study which has been conducted w i t h  se lected contractors,  

making t h i s  system i n e x p e n s i v e l y a v a i l a b l e t o  a l l  NASA con t rac to rs  and o the rs  

i n  t h e  ae ronau t i ca l  i n d u s t r y .  ( 144) 

Communication w i t h  Executives and Researchers 

Contacts w i t h  NASA. Execut ive and researcher contacts  w i t h  NASA 

personnel a r e  considered extremely impor tant .  To f u r t h e r  improve i n t e r a c t i o n  

between NASA and companies, a q u a r t e r l y  p u b l i c a t i o n  should by created which 

descr ibes a l l  on-going p r o j e c t s  and the  key contacts  f o r  each. NASA a l s o  

should develop workshops o r  seminars f o r  i n d u s t r y  personnel; on a l t e r n a t e  

occasions these programs can be taken t o  companies and companies can a t tend  

t h e  programs a t  NASA. A l l  NASA technica r e p o r t s  should a l s o  c o n t a i n  i n f o r -  

ma t ion  on whom t o  con tac t  and where they may be contacted regard ing aspects 

of a p r o j e c t .  (146-147) 

Image o f  NASA Technical  In format ion.  There a re  i n d i c a t i o n s ,  w h i l e  ten ta -  

t i v e ,  t h a t  s c i e n t i s t s  and techno log is t s  i n  aeronaut ica l  companies view NASA 

t e c h n i c a l  i n f o r m a t i o n  as r e l a t i v e l y  d i s t a n t  from t h e i r  jobs.  To c o r r e c t  t h i s  

s i t u a t i o n ,  NASA should rev iew t h e  major dimensions by which i t  manages the  
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production and dissemination of information and examine the major concepts 

which industry personnel use when evaluating NASA technical information. 

These concepts include timeliness, accessibi l i ty ,  usefulness, problem-solving, 

and basic research. 

concepts on how to  use NASA technical publications. 

One strategy could be to  develop a brochure based on the 

(147-148) 
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Chapter One 

PURPOSE OF THE STUDY 



Statement o f  t he  Problem 

One o f  t h e  pr imary func t i ons  of  t h e  Nat ional  Aeronautics and Space Admin- 

i s t r a t i o n  (NASA) i s  t he  product ion and d isseminat ion o f  s c i e n t i f i c  and tech- 

n i c a l  in format ion.  As p a r t  o f  i t s  research and development a c t i v i t i e s ,  NASA 

personnel  produce in fo rma t ion  f o r  research pub1 i c a t i o n s  , conferences, and 

personal  c o n s u l t a t i o n s .  These forms o f  i n fo rma t ion  ou tpu t  serve as impor tant  

i n p u t  t o  t h e  ae ronau t i ca l  and r e l a t e d  i n d u s t r i e s .  I n  a very r e a l  sense, t h i s  

i n f o r m a t i o n  forms a major p o r t i o n  o f  t he  foundat ion f o r  advancement i n  the  

a e r o n a u t i c a l  i n d u s t r y .  

To date, however, NASA has gathered very l i t t l e  systemat ic data from t h e  

a e r o n a u t i c a l  i n d u s t r y  regard ing t h e i r  views o f  NASA techn ica l  i n fo rma t ion ;  

consequently, i t  i s  d i f f i c u l t  t o  determine how these consumers evaluate NASA 

and i t s  research products.  

use which t h e  ae ronau t i ca l  companies make o f  t he  var ious NASA techn ica l  docu- 

Furthermore, l i t t l e  i s  known about the  i n t e r n a l  

ments t h a t  t hey  request.  

P a s t  s t u d i e s  have e i t h e r  examined t h e  NASA S c i e n t i f i c  and Technical  I n f o r -  

mation System as a whole* o r  examined t h e  usefulness o f  t he  NASA In fo rma t ion  

System t o  NASA personnel.** As y e t ,  no at tempt has been made t o  determine t h e  

use fu lness  o f  NASA techn ica l  i n f o r m a t i o n  t o  those who use i t  i n  t h e  aeronau- 

t i c a l  companies; n e i t h e r  has an at tempt  been made t o  o b t a i n  an e v a l u a t i o n  o f  

*See Simat, H e l l i e s e n  and Eichner, Inc., Use o f  t h e  NASA S c i e n t i f i c  and 
Technica l  I n f o r m a t i o n  System - A Case Study Approach t o  Developing I n f o r -  
ma t ion  About Users. D r a f t  Report, A p r i l  12, 1973. 

**See Prior, H. E., An Eva lua t i on  o f  t h e  S c i e n t i f i c  and Technical In format ion 
System, Specia l  L i b r a r i e s ,  66, 1975 , 51 5-51 9. 
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s p e c i f i c  NASA techn ica l  pub1 i c a t i o n s  from t h e  aeronaut ica l  i ndus t r y .  

Recent comments by execut ives and o the rs  i n  the  aeronaut ica l  i n d u s t r y  

have i n d i c a t e d  some d i s s a t i s f a c t i o n  w i t h  the  techn ica l  i n fo rma t ion  received 

from NASA. 

t o  determine what t h e  reasons f o r  t h i s  d i s s a t i s f a c t i o n  might  be, how wide- 

spread i t  i s ,  or what changes i n  NASA in format ion products would make them 

more s u i t a b l e  t o  the  needs of  t he  consumer. 

Yet, w i t h o u t  systemat ic feedback from i t s  users, i t  i s  d i f f i c u l t  

The present  study i s  undertaken on the  premise t h a t  t he  b e t t e r  the 

i n f o r m a t i o n  t h a t  NASA has about i t s  user populat ion,  t he  more e f f e c t i v e  NASA 

w i l l  be i n  d isseminat ing in format ion t o  t h i s  audience. 

t o  acqu i re  a t  l e a s t  some o f  t he  i n f o r m a t i o n  NASA needs t o  assess i t s  i n f o r -  

mat ion d isseminat ion p o l i c i e s  and procedures. 

mat ion i n  t h i s  f i n a l  r e p o r t  w i l l  a s s i s t  NASA management i n  p lanning research 

tha t  w i l l  be of maximum b e n e f i t  t o  the  development o f  t he  aeronaut ica l  

comnun i t y  . 

The study i s  designed 

It i s  intended t h a t  t he  i n f o r -  

Object ives and Tasks 

Two major o b j e c t i v e s  were es tab l i shed  f o r  t he  study: 

1. To i d e n t i f y  how NASA t e c h n i c a l  i n fo rma t ion  i s  disseminated 
and u t i l i z e d  w i t h i n  ae ronau t i ca l  companies; and 

2. To analyze the  perceived q u a l i t y  and usefulness o f  NASA 
techn ica l  i n f o r m a t i o n  by t h e  users i n  the  aeronaut ica l  
i ndus t ry.  

This  s e c t i o n  descr ibes the  tasks necessary t o  accomplish these two major 

o b j e c t  i ves . 
Ob jec t i ve  1. To i d e n t i f y  how NASA t e c h n i c a l  in format ion i s  disseminated 

and u t i l i z e d  w i t h i n  ae ronau t i ca l  companies, i t  was f i r s t  necessary t o  determine 
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how i n f o r m a t i o n  i s  received, stored, and d i s t r i b u t e d  w i t h i n  the  a i r c r a f t  

companies. Th is  inc luded determining: ( 1 )  t h e  t ime l i ness  i n  r e c e i v i n g  

i n f o r m a t i o n  from t h e  source (NASA) t o  the  company, e i t h e r  by automatic d i s -  

t r i b u t i o n  o r  by i n d i v i d u a l l y  o rde r ing  documents; ( 2 )  the phys ica l  l o c a t i o n  i n  

each company where techn ica l  i n f o r m a t i o n  i s  stored; and ( 3 )  the n o t i f i c a t i o n  

procedure w i t h i n  each company t h a t  t h e  i n fo rma t ion  i s  a v a i l a b l e  f o r  company 

users.  

Second, i t  was necessary t o  i d e n t i f y  d i r e c t  and i n d i r e c t  users o f  i n f o r -  

mation, a long w i t h  di f ferences i n  usage p a t t e r n s .  This  was accomplished by 

comparing types of  users a t  d i f f e r e n t  l e v e l s  i n  the  company h ierarchy,  and 

i d e n t i f y i n g  d i f ferences i n  t h e  amount of communication by telephone, l e t t e r s ,  

and person-to-person t h a t  was des i red.  

Th i rd ,  i t  was necessary t o  i d e n t i f y  user c h a r a c t e r i s t i c s  a f f e c t i n g  t h e  

use of  t e c h n i c a l  in format ion w i t h i n  companies, j o b  c l a s s i f i c a t i o n s ,  o r  o t h e r  

s i t u a t i o n s .  

execut ives,  researcher/designers, and l i b r a r i a n s .  

Th is  i nc luded  i d e n t i f y i n g  demographic c h a r a c t e r i s t i c s  of 

F i n a l l y ,  i t  was necessary t o  i d e n t i f y  types o f  i n f o r m a t i o n  needs (content )  

and needed o r  des i red  methods o f  p resen ta t i on  ( format) .  

by sumnariz ing open-ended responses about i n fo rma t ion  needs, changes, benef i ts,  

and inadequacies o f  NASA t echn ica l  in format ion from present  users. 

This  was accomplished 

O b j e c t i v e  2.  To analyze t h e  perce ived q u a l i t y  and usefulness of NASA 

t e c h n i c a l  i n fo rma t ion  by users i n  ae ronau t i ca l  companies, i t  was f i r s t  

necessary t o  o b t a i n  eva lua t i ons  o f  t he  q u a l i t y  and usefulness o f  NASA and 

o t h e r  t e c h n i c a l  i n f o r m a t i o n  by d i r e c t  users. Th is  i nc luded  o b t a i n i n g  evalua- 

t i o n s  of ae ronau t i ca l  documents generated by NASA authors by researchers,  

designers, engineers, and o t h e r  d i r e c t  users i n  the  companies. 
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I Second, i t  was necessary t o  i d e n t i f y  ways i n  which NASA techn ica l  i n f o r -  

mat ion a i d s  the  work of i n d i v i d u a l s  w i t h i n  aerospace companies. This  i nc luded  

determining l e v e l s  of importance f o r  var ious sources o f  i n fo rma t ion .  I 

Th i rd ,  i t  was necessary t o  compare the  use of NASA techn ica l  i n fo rma t ion  

This was accomplished by sumnarizing a l l  poss ib le  t o  o t h e r  s i m i l a r  sources. 

i n fo rma t ion  sources u t i  1 i z e d  by aeronaut ica l  execut ives and researcher/  

designers i n  doing t h e i r  jobs.  

Fourth, i t  was necessary t o  i d e n t i f y  t h e  major dimensions o r  c r i t e r i a  

by means of which users make t h e i r  evaluat ions.  

a mu1 t i d imens iona l  s c a l i n g  technique t o  measure distances between pr imary 

concepts and secondary concepts i n  order  t o  p l a n  a n  e f f e c t i v e  s t r a t e g y  f o r  

message generat ion.  

Overa l l ,  t he  study at tempted t o  i d e n t i f y  both the  b e n e f i t s  o f  NASA 

t e c h n i c a l  i n f o r m a t i o n  t o  companies and i n d i v i d u a l s  i n  them, and the  poss ib le  

areas o f  needed change i n  the  generat ion,  d isseminat ion,  and u t i l i z a t i o n  o f  

NASA t e c h n i c a l  i n fo rma t ion .  Thus, t he  scope o f  the  study inc luded t h e  w r i t i n g  

and p roduc t i on  o f  documents, t he  d i s t r i b u t i o n  system, and the  ac tua l  use of 

t he  t e c h n i c a l  i n f o r m a t i o n  by companies, as  w e l l  as t h e  eva lua t i on  of the 

q u a l i t y  o f  t h a t  i n f o r m a t i o n  and i t s  s p e c i f i c  usefulness t o  companies i n  the  

aerospace i n d u s t r y .  The s tudy was a l s o  designed t o  p rov ide  the  i n i t i a l  

development o f  a systemat ic feedback system from users t o  NASA, t o  prov ide 

NASA w i t h  an organized, c o n s i s t e n t  mon i to r i ng  system f o r  cont inued eva lua t i on  

over t ime. 

This  was accomplished w i t h  

I 

~ 
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Overview of the  Study 

Th is  s tudy inc luded a l l  p r i v a t e  corpora t ions  which were subscr ibers t o  

automat ic  d i s t r i b u t i o n  of  NASA aeronaut ica l  p u b l i c a t i o n s  i n  September 1978. 

From these 45 companies i d e n t i f i e d ,  40 agreed t o  p a r t i c i p a t e  i n  the  study. As 

descr ibed i n  Chapter Three (see pages 30-32), t he  40 companies which p a r t i -  

c i pa ted  ranged from very s m a l l  (as few as 35 employees) t o  very l a r g e  (more 

than 100,000 employees). 

tended t o  be r e l a t i v e l y  smal l  w i t h  l i m i t e d  use o f  NASA t echn ica l  pub l i ca t i ons ;  

none o f  t he  major  aerospace o r  o t h e r  r e l a t e d  companies dec l ined t o  p a r t i c i p a t e .  

The f i v e  companies which d i d  n o t  p a r t i c i p a t e  

Three groups of d i r e c t  o r  i n d i r e c t  users were i d e n t i f i e d :  execut ives 

(department managers, d i v i s i o n  heads, c h i e f  engineers, o r  o thers  managing 

eng ineer ing  and research and development) ; researcher/designers (engineers, 

designers,  s c i e n t i s t s ,  o r  t echno log is t s ) ;  and l i b r a r i a n s .  

A s e r i e s  of ques t ionna i res  was designed and mai led t o  members of each 

group. 

eva lua t i on  data. 

in fo rmat ion ,  researcher /des i  gners, were g i  yen abs t rac ts  o f  NASA-produced 

aeronaut ica l  pub1 i c a t i o n s  d i s t r i b u t e d  du r ing  t h e  ten-month per iod .  Forms 

were i nc luded  t o  o b t a i n  more s p e c i f i c  eva lua t i on  data on a random sample of 

ac tua l  p u b l i c a t i o n s .  

These ques t ionna i res  at tempted t o  determine s p e c i f i c  usage and general  

I n  a d d i t i o n ,  t h e  most d i r e c t  users of NASA techn ica l  

Fo l low ing  c o l l e c t i o n  o f  these data,  personal  i n t e r v i e w s  were he ld  w i t h  

execut ives and sen io r  managers i n  s i x  companies throughout  t h e  Un i ted  States.  

Th is  s e r i e s  o f  in -depth  i n t e r v i e w s  ob ta ined a d d i t i o n a l  i n fo rma t ion  on ques- 

t i o n s  r a i s e d  by t h e  ma i l  survey responses, as w e l l  as sen io r - l eve l  i n s i g h t s  

on broader company in fo rmat ion  needs and r e l a t i o n s h i p s  with NASA. 

- 
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An a d d i t i o n a l  research inst rument  was developed us ing  a mu1 t id imens iona l  

s c a l i n g  technique (MDS). Th is  was admin is tered i n  person t o  groups o f  

s c i e n t i s t s  and techno log is ts  i n  t h e  s i x  companies v i s i t e d  f o r  personal 

i n te rv iews .  

Organ iza t ion  o f  t h i s  Report 

Chapter One has prov ided a b r i e f  statement o f  t h e  problem, rev iew o f  t h e  

bas ic  o b j e c t i v e s  and tasks, and an overview o f  t h e  study. 

descr ibes t h e  methods, research procedures, and forms of ana lys i s  i n  d e t a i l .  

Chapter Two 

Chapter Three d e t a i l s  f i n d i n g s  o f  t h e  study. The chapter  has been 

organized i n t o  (1) a b r i e f  i n t r o d u c t i o n ,  ( 2 )  d e s c r i p t i o n  o f  the  sample, 

( 3 )  assessment of NASA techn ica l  in format ion,  ( 4 )  major issues, and ( 5 )  t h e  

image o f  NASA t echn ica l  in format ion.  I n fo rma t ion  obta ined from t h e  30 

personal  i n te rv iews  w i t h  execut ives i s  i n t e g r a t e d  i n t o  each sec t ion .  

Chapter Four r e p o r t s  s p e c i f i c  recommendations r e s u l t i n g  f rom t h i s  study. 

I n  add i t i on ,  an Execut ive Summary o f  t h i s  r e p o r t  has been developed. 

o f  l e t t e r s  t o  p a r t i c i p a n t s ,  quest ionnai res,  o t h e r  research instruments,  and 

t h e  l i s t  o f  t h e  40 p a r t i c i p a t i n g  companies a r e  conta ined i n  t h e  Appendices. 

Copies 
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Chapter Two 

METHODOLOGY 



Overall Research Design 

, 

Three research techniques were used to obtain data: (1) questionnaires, 

Each ( 2 )  personal interviews, and ( 3 )  mu1 tidimensional scaling (MDS). 

involved a number of steps. 

Questionnaires: 

1 .  

2. 

3. 

4. 

5. 

6. 

7. 

Identifying corporations receiving automatic distribution from 

STIF of NASA-produced aeronautical publications. 

Obtaining agreement of these companies in the aerospace industry 

to participate in the study. 

Identifying within each company the (a) head librarian or other 

senior information specialist, (b) managers or other senior 

level executives heading departments or divisions likely to use 

NASA technical information on a regular basis, and (c) researchers, 

designers, and other scientists and technologists who directly 

use NASA technical information in their work. 

Designing mail questionnaires for each of the three groups, 

including letters explaining the study and procedures and methods 

for returning completed questionnaires. 

Identifying aeronautical publications produced by NASA itself, 

developing sets of abstracts of these publications, and designing 

an instrument for evaluating individual publications. 

Receiving, coding, processing, and analyzing data. 

Thanking those who participated for their cooperation. 
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Personal I n te rv iews  : 

1. S e l e c t i n g  rep resen ta t i ve  companies i n  the aerospace i n d u s t r y  

and i d e n t i f y i n g  key sen io r  l e v e l  execut ives and department heads 

i n  each. 

2. Developing a p ro toco l  i n t e r v i e w i n g  form and conduct ing in-depth,  

in-person in te rv iews .  

Sending l e t t e r s  of a p p r e c i a t i o n  bo th  t o  a senior  person i n  each 

company and those in te rv iewed  expressing apprec ia t i on  fo r  t h e i r  

t ime and t h e  i n fo rma t ion  they provided. 

3. 

Mult id imensional  Sca l i ng  (MDS): 

1. I d e n t i f y i n g  major concepts obta ined through responses on open- 

ended quest ions i n  the ma i l  quest ionnai res.  

Designing an MDS research inst rument  and p r e - t e s t i n g  i t . 

Admin i s te r i ng  the  inst rument  i n  person t o  s c i e n t i s t s  and techn ic ians  

Coding, processing, and analyz ing data.  

2. 

3.  

4. 

Once a l l  data had been c o l l e c t e d ,  a number of computer and o the r  analyses 

were made; i n  a d d i t i o n ,  data obta ined by each o f  t h e  th ree  d i f f e r e n t  data- 

c o l l e c t i o n  methods were r e l a t e d  t o  each o the r .  

of a s e t  of recommendations. 

The f i n a l  s tep was p repara t i on  

Companies Receiv ing NASA I n fo rma t ion  

Whi le companies may rece ive  NASA i n fo rma t ion  from a g r e a t  number o f  

sources, i t  was be l i eved  t h a t  t he  most r e g u l a r  users probably were subscr ibers 

t o  automat ic  d i s t r i b u t i o n  from STIF. These companies, then, became the 

p o p u l a t i o n  f o r  t h e  data r e p o r t e d  here. 
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, 

A l i s t  was ob ta ined from STIF's computerized R e g i s t r a t i o n  and Product 

Contro l  System (RPCS) of a l l  domestic o rgan iza t ions  c u r r e n t l y  r e c e i v i n g  ( i n  

September 1978) NASA p u b l i c a t i o n s  i n  hard copy (Class 1U) o r  m ic ro f i che  

(Class 7U) on automat ic d i s t r i b u t i o n .  

i n c l u d i n g  government agencies, NASA centers ,  mi l i tary  branches, research 

companies, 1 i b r a r i e s ,  u n i v e r s i t i e s  and schools, and corporat ions.  A t o t a l  

o f  70 p r i v a t e  corpora t ions  and o the r  s i m i l a r  o rgan iza t ions  were i d e n t i f i e d .  

There were a t o t a l  of 532 organizat ions,  

s t u d i  ed , of companies which would be Before t h e  f i n a l  s e l e c t i o n  was made 

a second c r i t e r i o n  was added. The STIF  

b u t i o n  subscr ibers i d e n t i f i e s  11 sub jec t  

i s t  o f  domestic automat ic d s t r i -  

d i v i s i o n s  of pub l i ca t i ons .  These 

sub jec t  d i v i s i o n s  agree w i t h  the  broad subd iv is ions  appearing i n  STAR: 

Aeronaut ics,  As t ronaut ics ,  Chemistry and Mater ia ls ,  Engineering, Geosciences, 

L i f e  Sciences, Mathematical and Computer Sciences, Physics, Socia l  Sciences, 

Space Sciences, and General. 

Because t h i s  s tudy sought spec i f i c  eva lua t ions  of i n d i v i d u a l  p u b l i c a t i o n s  

issued over a p e r i o d  of t ime, and the  t o t a l  number o f  p u b l i c a t i o n s  l i s t e d  i n  

STAR was i n  t h e  hundreds, a dec i s ion  was reached i n  con junc t i on  w i t h  t h e  

techn ica l  mon i to r  f o r  t h i s  p r o j e c t  t o  l i m i t  t he  companies i n  t h e  s tudy t o  

those r e c e i v i n g  automat ic  d i s t r i b u t i o n  i n  the  aeronaut ica l  subd iv is ion .  A 

t o t a l  of 45 companies o u t  of t he  poss ib le  70 met t h i s  c r i t e r i o n .  

approx imate ly  80% of those 45 companies rece ived p u b l i c a t i o n s  i n  a t  l e a s t  one 

o t h e r  sub jec t  d i v i s i o n  as w e l l  as aeronaut ica l .  

companies were automat ic subscr ibers t o  a l l  11 subd iv is ions .  

Furthermore, 

More than 50% of those 

The 40 companies which agreed t o  p a r t i c i p a t e  o u t  o f  t h e  poss ib le  45 a r e  

considered t h e  "major" corpora te  r e c i p i e n t s  o f  NASA pub1 i c a t i o n s  f o r  t h e  

purposes of t h i s  study. (See Appendix A f o r  a l i s t  o f  t h e  40 p a r t i c i p a t i n g  
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companies.) A s  p r e v i o u s l y  noted, t he  f i v e  companies which dec l ined t o  p a r t i -  

c i p a t e  tended t o  be smal ler  and l i m i t e d  users o f  NASA techn ica l  i n fo rma t ion ;  

i t  does n o t  appear t h a t  t h i s  g r e a t l y  a f f e c t e d  the  f i n d i n g s  o f  t he  study. 

Time Per iod 

The s tudy o f f i c i a l l y  began October 1, 1978, and the c o n t r a c t  p e r i o d  

ended J u l y  31, 1979. 

The STIF l i s t  from RPCS o f  a l l  domestic organizat ions r e c e i v i n g  NASA 

p u b l i c a t i o n s  i n  Classes 1U and 7U was received i n  mid-October and r e f l e c t e d  

c u r r e n t  subscr ibers a t  about t h a t  t ime. STAR Journals were obtained f o r  t h e  

p e r i o d  of January through October o f  1978. 

study were issued d u r i n g  t h i s  ten-month period. '  

A l l  p u b l i c a t i o n s  evaluated i n  the  

I n i t i a l  contacts  were made w i t h  the  companies i n  November 1978. Ques- 

t i o n n a i r e s  t o  execut ives,  researchers and l i b r a r i a n s  i n  those companies were 

m a i l e d  i n  l a t e  January and e a r l y  February 1979. 

r e t u r n e d  by March 1979. 

conducted i n  May and June 1979. 

The quest ionnai res were 

Personal i n t e r v i e w s  and t h e  MDS research were 

P r i m a r y  Ques t ionna i re  

Sel e c t i  on o f  Sampl e 

The f i r s t  c o n t a c t  regard ing the  study was made by a l e t t e r  t o  a sen io r  

execu t i ve  o f f i c e r  o f  each company, signed by t h e  D i r e c t o r  o f  Ames Research 

Center, and ma i led  from Mof fet t  F i e l d  i n  C a l i f o r n i a .  

c a l l e d  key contacts,  were i d e n t i f i e d  by telephone c a l l s  t o  each of t h e  45 

companies t h a t  met t h e  s tudy c r i t e r i a .  The l e t t e r  in t roduced the  p r o j e c t  and 
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requested the  names of individuals i n  each of the fol lowing three groups: 

1 .  Executives. The names of  f ive t o p  management people i n  

charge of research, development, or advanced design were 

requested . 
2. Researcher/Designers.* Twelve names of  researchers, sc ien t i s t s ,  

engineers, designers, or others who were direct  users of NASA 

aeronautical information were requested from each company. 

3. Librarians. One head or senior l ibrarian or similar information 

special is t  was requested. 

After an  appropriate amount of time, a l l  companies which had not  

responded t o  the i n i t i a l  con tac t  were telephoned. 

the possible 792 individuals requested, 40 companies agreed t o  participate.  

A t o t a l  of 643 l ibrar ian,  executive, and  researcher names were obtained. 

Of the 45 companies and 

Questionnaire Design 

Three separate questionnaires, one for  each type of respondent, were 

des i g ned : 

1 .  Executive Questionnaire. This  contained questions t o  obtain 

d a t a  on the frequency o f  use of NASA publications, personal 

contacts w i t h  NASA personnel, and the time1 iness , accessi bi 1 i t y ,  

and  usage patterns of NASA publications. 

sought comparisons between NASA and NACA. Another set  of questions 

was aimed a t  providing d a t a  t o  compare researcher a t t i tudes and  

One series of questions 

*For the purposes o f  this  report, further references t o  t he  researcher/ 
designer group has been abbreviated t o  "researchers;" reference t o  the 
questionnaire for th i s  group remains "researcher/designer." 
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behaviors w i t h  those of t h e i r  supervisors.  There was a l s o  

s e r i e s  o f  open-ended quest ions.  

2. Researcher/Designer Quest ionnai re.  The bas ic  form was sim 

the  Execut ive Quest ionnai re,  w i t h  the a d d i t i o n  o f  quest ion 

a 

l a r  t o  

re1  a t e d  

t o  the  s p e c i f i c  use of t echn ica l  in format ion.  Open-ended quest ions,  

l i k e  those f o r  the execut ive group, sought data on s p e c i f i c  i n f o r -  

mat ion needs, sources of  informat ion,  b e n e f i t s  o f  NASA techn ica l  

i n fo rma t ion ,  p o s s i b l e  inadequacies of NASA pub l i ca t i ons ,  and recom- 

mended changes. 

3. L i b r a r i a n  Quest ionnai re.  This  sought i n fo rma t ion  about t h e  l i b r a r y ,  

i n c l u d i n g  i t s  r e l a t i o n s h i p  t o  o t h e r  company libraries, number of  

volumes, number of employees, usage pa t te rns  by c l i e n t s ,  ou ts ide  

sources from which i n fo rma t ion  was obtained, and o the r  general 

i n fo rma t ion .  

and d isseminat ion of NASA p u b l i c a t i o n s  were asked. 

I n  a d d i t i o n ,  severa l  quest ions about r e c e i p t ,  storage, 

All quest ionnai res requested bas i c  demographic i n f o r m a t i o n  about the 

respondent, i n c l u d i n g  company name, years of s e r v i c e  i n  the  company and t h e  

aerospace i n d u s t r y ,  educat ional  l e v e l ,  j o b  t i t l e ,  and age. Each was mai led 

t o  t h e  designated p a r t i c i p a n t  w i t h  a personal ized explanatory  l e t t e r .  

In a d d i t i o n  t o  the  bas i c  ques t i onna i re  f o r  researchers, another s e t  of 

m a t e r i a l s  was added: 

4. P u b l i c a t i o n  Eva lua t i on  Forms. This was i n  two p a r t s .  The f i r s t  

contained a random sample of 25% of t h e  NASA-produced p u b l i c a t i o n s  

issued i n  the  f i r s t  t en  months of 1978 (see t h e  nex t  s e c t i o n  f o r  

a d e s c r i p t i o n  of t h i s  procedure). Abst racts  o f  t he  p u b l i c a t i o n s  were 

prov ided and the  p a r t i c i p a n t s  were asked t o  i n d i c a t e  which ones 
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t hey  had read o r  looked a t .  

e v a l u a t i n g  i n d i v i d u a l  p u b l i c a t i o n s .  

t h e  p u b l i c a t i o n s  were obta ined and used, along w i t h  s p e c i f i c  

eva lua t i ons  of t h e i r  value and q u a l i t y .  

t o  s e l e c t  no more than ten  p u b l i c a t i o n s  t o  evaluate.  

The second p a r t  contained forms f o r  

This  p a r t  gathered data on how 

Each researcher was asked 

Other  m a t e r i a l s  i nc luded  i n  the  m a i l  quest ionnai re package were a cover 

l e t t e r ,  a r e t u r n  envelope for  the completed quest ionnai re,  and a r e p l y  card. 

Since t h e  ques t i onna i res  were anonymous, the  r e p l y  card, which was re tu rned  

separa te l y  t o  the  research s t a f f  when the  respondent completed the  quest ion-  

n a i r e ,  prov ided a method f o r  c o n t a c t i n g  those who d i d  n o t  r e t u r n  t h e i r  

completed quest ionnai res w i t h i n  the  s p e c i f i e d  t ime per iod.  

r e p l y  cards were used t o  send l e t t e r s  o f  app rec ia t i on  t o  a l l  who p a r t i c i p a t e d .  

Samples of cover l e t t e r s ,  quest ionnai res,  and p u b l i c a t i o n  e v a l u a t i c n  m a t e r i a l s  

a r e  conta ined i n  Appendices B, C, and D. 

I n  a d d i t i o n ,  t h e  

S e l e c t i o n  of P u b l i c a t i o n s  f o r  Evaluat ion 

The e v a l u a t i o n  s e c t i o n  o f  t h e  Researcher/Designer Quest ionnai re was 

designed t o  o b t a i n  e v a l u a t i v e  data on s p e c i f i c  NASA p u b l i c a t i o n s .  

January 1, 1978, and October 31, 1978, a t o t a l  o f  340 p u b l i c a t i o n s  i n  t h e  

a e r o n a u t i c a l  s u b d i v i s i o n  o f  STAR were l i s t e d  which had been produced by NASA 

i t s e l f .  

agencies were n o t  included. 

Between 

P u b l i c a t i o n s  produced o r  d i s t r i b u t e d  by NTIS, AGARD, o r  o the r  

An a b s t r a c t  f o r  each o f  these 340 p u b l i c a t i o n s  was reproduced from STAR. 

Because o f  t h e  l a r g e  number o f  a b s t r a c t s  and the  presumed l i m i t s  on t h e  

p a r t i c i p a n t ' s  t ime, four se ts  o f  a b s t r a c t s  were created. 

a d i f f e r e n t  85 abs t rac ts .  The se ts  then were randomly d i s t r i b u t e d  t o  

Each s e t  conta ined 

17 



researchers i n  the study. Thus, a l l  340 of the NASA-produced publications 

had an equal chance for evaluation, although no respondent was required t o  

consider more t h a n  85 abstracts.  After indicating which of the 85 had been 

each researcher then was asked to  select  no more than ten read or scanned, 

for detailed eva 

naire packet. A 

Appendix C .  

u a t i o n .  

sample of the evaluation form f o r  a n  a r t i c l e  appears i n  

Ten evaluation forms were included i n  each question- 

Table 1 indicates the distribution of  the 340 publications by aeronau- 

t ica l  subcategories. 

Table 1. Aeronautical Subdivision Publications by Subcategories 

Subcategories o f  NASA-Produced 
Aeronaut ica l  P u b l i c a t i o n s  

Number o f  
Abs t rac ts  i n  

Each Subcategory 

01 

02 

03 

04 

05 

06 

07 

08 

09 

Aeronaut ics (General) 

Aerodynami cs 

A i r  T ranspor ta t i on  & Safe ty  

A i r c r a f t  Communications & Nav iga t i on  

A i r c r a f t  Design, Tes t ing ,  & Performance 

A i  r c r a f t  Ins t rumenta t ion  

A i  r c r a f  t Propu 1 s i on  and Power 

A i r c r a f t  S t a b i l i t y  and Control  

Research and Support Faci  1 i t  ies  ( A I R )  

16 

129 

10 

10 

40 

5 

91 

24 

15 

TOTAL PUBLICATIONS: January 1, 1378, t o  October 31, 1978 3 40 
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Ques t ionna i re  Response Rate 

Table 2 i n d i c a t e s  t h e  ac tua l  number of respondents who received quest ion-  

n a i r e s ,  and t h e  response r a t e  fo r  each group. The t o t a l  response r a t e  f o r  

t h e  s tudy  was 90% f o r  t h e  companies and 70% f o r  t he  i n d i v i d u a l s  contacted. 

For  a s tudy  of  t h i s  na tu re  t h i s  response r a t e  should be considered q u i t e  

h igh.  

Table 2. Response Rate for Mail Questionnaires 

Questionnaires Number 
Types of Partjcipants Mailed Responding Percent 

Companies 45 

Individuals 

L i b ra r i an s 

Executives 

Resea rche r/Des i g ne rs 40 1 

TOTAL INDIVIDUALS 64 3 
- 

40 90% 

82% 
7 0% 

69% 

70% 
- 

*One company supplied the names o f  divisional librarians because o f  decen- 
tralization o f  its library, services. 

Personal I n te rv iews  

Fo l l ow ing  c o l l e c t i o n ,  processing, and ana lys i s  of data obta ined from t h e  

m a i l  ques t ionna i res ,  t h e  second data c o l l e c t i o n  phase was s t a r t e d :  in -depth  

personal  i n t e r v i e w s  . 
From t h e  40 companies which p a r t i c i p a t e d  i n  t h e  study, s i x  were se lec ted  

for a s e r i e s  o f  i n -depth  personal  i n te rv iews .  The s e l e c t i o n  of t h e  s i x  
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companies was made i n  conjunction w i t h  the project technical monitor a t  Ames 

Research Center on the basis of s ize ,  area of specialization, years of using 

NASA information,  and  geographical location. 

reasonably broad representation of types of  companies in the aerospace 

industry. A l i s t  of those companies selected for personal v i s i t s  i s  i n  

Appendix E ,  along w i t h  an interviewing protocol form. 

The objective was t o  o b t a i n  a 

To arrange those interviews, the key contact identified for  the mail 

questionnaires was called by telephone. 

explained as a follow-up t o  the mail questionnaires t o  gain more or greater 

depth of d a t a  on some issues which were identified in the mail questionnaire 

phase of the study. Cooperation and arrangements made by the companies were 

excellent.  

The purpose of the v i s i t  was 

I 

Each interview lasted a b o u t  an  hour and was conducted by a senior member 

o f  the Communimetrics s t a f f ,  trained i n  interviewing techniques. Information 

sought in these interviews ranged from use of  NASA technical information by 

the interviewee t o  overall departmental a n d  company information needs a n d  

evaluations of NASA publications a n d  relationships. 

A total  of 30 interviews i n  six d i f fe ren t  companies were conducted 

between l a t e  May and mid-June of 1979. 

and West Coasts, as well as i n  the Midwest. 

six companies ranged from 8,000 t o  more t h a n  100,000. 

very broad relationships with NASA, and a l l  were currently working on a t  

l e a s t  one NASA contract. 

ponents and other corporations produced completed a i r c ra f t .  

Companies were located on the East 

The number o f  employees i n  the 

Sowe companies had 

Some companies were involved i n  manufacturing com- 
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Multidimensional Scaling 

Purpose of the Technique 

Multidimensional scaling is  a technique t h a t  has only recently been 

applied t o  the study of human communication. 

t h a t  an individual can identify the s imi la r i t i es  (or d i ss imi la r i t i es )  among 

a set of objects or  concepts which, when arrayed i n  a multidimensional space, 

provide a good representation of the cognitive structure o f  t h a t  person 

( i . e . ,  the way the person t h i n k s  a b o u t  t h a t  t o p i c ) .  The relationship 

( s imi la r i ty )  between concepts i s  measured as a "psychological distance" using 

"psychological units' ' i n  a manner similar t o  the way that  "physical distance'' 

may be measured i n  metric or English units. 

viewed a s  being d is tan t  from each other i n  the same way t h a t  physical objects 

such as  homes, c i t i e s ,  and a i r c r a f t  a re  a t  varying distances from each other. 

Concepts tha t  a re  viewed as identical would have zero distance between them 

just as  adjacent physical objects a re  separated by zero distance; concepts 

t h a t  a r e  viewed as  similar have small distances separating them; concepts t ha t  

are viewed as very d i s s i m i l a r  would be s e p a r a t e d  by l a r g e  d i s t a n c e s .  

I t  i s  based upon the premise 

Psychological concepts are  

For example, respondents i n  this study were asked t o  indicate the 

difference (or distance) between the concepts "NASA Technical Information" 

and "My Job." 

their jobs would indicate tha t  these two concepts a re  quite close t o  one 

another, say 10 to 25 units apart. People who do not use NASA technical 

information i n  their jobs would indicate tha t  the two concepts are  quite f a r  

apar t ,  say 500 t o  700 units apar t  or,  perhaps, even far ther  apart .  

Persons who make frequent use o f  NASA technical information in 
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The study of comnunication assumes shared meaning for words. I t  i s  

c r i t i c a l  for  t h i s  type of research t h a t  the concepts chosen are  actual words 

and ideas used regular ly  by the group of respondents to  be studied. 

words or concepts can be obtained by l istening t o  conversations, can originate 

from open-ended interviewing e i ther  i n  person or by telephone, or can be 

found i n  open-ended written responses on questionnaires. 

The 

Typically, participants i n  a multidimensional study are  requested to  

estimate the distances among a l l  of the concepts in a concept s e t ,  thus 

providing a fu l l  matrix of distances much l ike a table of inter-city distances 

often associated w i t h  road or a i r  maps.' These d a t a  may be analyzed from a 

variety of perspectives, b u t  one o f  the most  useful i s  t o  examine t h e  rela- 

t ion between two primary concepts and  the remainder of the s e t .  

can be studied t o  determine a message strategy which can be used to  reduce 

the distance between the two primary concepts; reducing th i s  distance i s  

equivalent to making the two concepts more similar i n  the framework of 

t h i n k i n g  of the persons involved. 

is  crucial .  

T h i s  relation 

Thus, the selection of the primary concepts 

In this study, the primary concepts are  "NASA Technical Information" and  
I 
I 

"My Job." The concept t o  be moved, called the s t a r t  concept, i s  "NASA Tech- 

nical Information;" the concept towards which the s tar t  concept is  to  be 

moved, called the target  concept, i s  "My Job." The following section describes 

the mu1 tidimensional instrument developed for  the present s tudy .  

MDS Research Instrument 

As indicated above, the primary concepts used were "NASA Technical Infor- 

mation" and "My Job." The other e i g h t  concepts i n i t i a l l y  were obtained by 
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. 

reviewing t h e  m a i l  quest ionnai res and telephone in te rv iews .  These concepts 

were: 

so l v ing ,  and ideas. 

o thers,  f o r  a t o t a l  of 45 p a i r s .  

perce ived d i f f e rence  ( o r  d i s tance )  between each of t h e  pa i red  concepts. 

t ime ly ,  access ib le ,  usefu l ,  adequate, respected, aeronaut ica l ,  problem- 

Each o f  these t e n  concepts was p a i r e d  w i t h  each o f  t h e  

Respondents were asked t o  i n d i c a t e  the  

The MDS ins t rument  was p i l o t - t e s t e d  w i t h  26 researchers i n  the  f i r s t  o f  

t h e  s i x  companies v i s i t e d  f o r  personal i n te rv iews .  

p i l o t  t e s t  were analyzed, and several  changes were made be fo re  c o n t i n u i n g  

w i t h  the  o t h e r  f i v e  companies. Two a d d i t i o n a l  concepts were added: "aero- 

space" and "bas ic  research." The f i n a l  inst rument  contained 12 concepts, f o r  

a t o t a l  of  66 d i f f e r e n t  p a i r s .  Also,  t h e  researchers were asked t o  choose 

a p o s i t i o n  on a 0 t o  9 -po in t  sca le desc r ib ing  t h e i r  work -o r ien ta t i on  i n  terms 

of " s c i e n t i s t "  o r  " t e c h n o l o g i s t  . I '  represented a "pure s c i e n t i s t  o r i e n -  

t a t i o n "  and a "9" represented a ' 'pure t e c h n o l o g i s t  o r i e n t a t i o n . "  A s c i e n t i s t  

was def ined as a person who l i k e s  the  t h e o r e t i c a l  aspects o f  ideas, theory 

development and c o n s t r u c t i o n  from those ideas, and one who may have publ ished 

and/or presented those ideas a t  s c i e n t i f i c  meetings. A t e c h n o l o g i s t  was 

de f i ned  as  a person who a p p l i e s  t h e o r i e s  t o  produce b e t t e r  products f o r  t h e  

c o r p o r a t i o n  o r  i ndus t r y ,  and who enjoys app ly ing  new i n f o r m a t i o n  t o  c o n s t r u c t  

t e c h n i c a l  advances o r  improvements. 

quest ionnai res. )  The purpose o f  d i s t i n g u i s h i n g  between s c i e n t i s t s  and 

The r e s u l t s  from t h e  

A "0" 

(See Appendix F f o r  a copy of t he  MDS 

techno log is t s  was t o  at tempt  t o  determine i f  the re  were bas i c  d i f f e r e n c e s  i n  

pe rcep t ion  o f  t h e  concepts and t h e i r  r e l a t i o n s h i p s  by t h e  two groups. 

recen t  research has i n d i c a t e d  d i f f e r e n c e s  i n  the methods o f  a c q u i r i n g  and 

us ing  i n f o r m a t i o n  between s c i e n t i s t s  and technologis ts .  

Some 

23 



I n  a l l  s i x  companies, respondents were chosen t h a t  were l i k e l y  t o  have 

f requent ly  used NASA techn ica l  in format ion i n  performing t h e i r  jobs.  The 

inst rument  was admin is tered i n  a group s e t t i n g .  A t o t a l  o f  101 completed MDS 

quest ionnai res was obta ined from the  remaining f i v e  companies. 

company was n o t  i nc luded  i n  the ana lys i s  because o f  the a d d i t i o n  o f  t h e  two 

concepts, and because t h e  w o r k - o r i e n t a t i o n  scale (e.g., s c i e n t i s t  vs. techno- 

l o g i s t )  was n o t  i nc luded  i n  the  p i l o t  t e s t .  

Using a MDS computer a n a l y s i s  program, the data were processed separate ly  

The f i r s t  

f o r  t he  " s c i e n t i s t s "  and " techno log is t s  . ' I  

categor ies were determined by regrouping from the  9 -po in t  scale:  

p o i n t s  o f  0-6 were relabeled " s c i e n t i s t s "  (50% o f  t he  group ) ,  and p o s i t i o n  

p o i n t s  7-9 were r e l a b e l e d  " techno log is t s "  (50% o f  t he  group). 

repo r ted  i n  t h e  f o l l o w i n g  chapter.  

The s c i e n t i s t / t e c h n o l o g i s t s  

p o s i t i o n  

Resul ts are 

Data Analys is  

The c u t - o f f  da te  f o r  r e c e i p t  o f  completed quest ionnai res was A p r i l  1, 

1979. 

were processed. 

The 450 quest ionnai res rece ived  by t h a t  date were coded and the  data 

The ques t i onna i re  data were analyzed us ing subrout ines i n  the  S t a t i s -  

t i c a l  Package f o r  t he  Soc ia l  Sciences ( v e r s i o n  7.0) f o r  t he  c a l c u l a t i o n  of 

t h e  f requencies,  percentages, means, standard dev iat ions,  c o r r e l a t i o n  c o e f f i -  

c i e n t s ,  and o t h e r  s t a t i s t i c s  i nc luded  i n  t h i s  r e p o r t .  

program was employed f o r  t h e  mul t id imensional  s c a l i n g  ana lys i s .  A l l  data 

were processed on the  Contro l  Data Corporat ion 6600 computer a t  Michigan 

S t a t e  U n i v e r s i t y .  

A separate computer 
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Summary 

Th is  chapter  descr ibed t h e  methodology used i n  s tudy ing  t h e  dissemina- 

t i o n  and u t i l i z a t i o n  of NASA techn ica l  in fo rmat ion  by execut ives,  researchers 

and l i b r a r i a n s  i n  40 aeronaut ica l  companies. 

were used: m a i l  ques t ionna i res  t o  a l l  t h ree  respondent groups, personal  

i n t e r v i e w s  w i t h  s e n i o r  l e v e l  execut ives and department heads i n  s i x  o f  t h e  40 

companies, and mul t id imens iona l  s c a l i n g  w i t h  a separate group o f  s c i e n t i s t s  

and techno log is t s  i n  those same s i x  companies. The c r i t e r i a  f o r  choosing 

t h e  sample o f  companies t o  be inc luded i n  the  s tudy were discussed, t h e  data 

c o l l e c t i o n  techniques and t h e  inst rument  designs were descr ibed, and the  

analyses were explained. 

Three. 

Several research techniques 

The r e s u l t s  of t h i s  work a re  discussed i n  Chapter 
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Chapter Three 

FINDINGS 



ORGANIZATION OF THE CHAPTER 

Chapter Three presents the  major f i nd ings  of t he  study. It i s  organized 

i n t o  f o u r  sec t i ons :  d e s c r i p t i o n  of  t he  sample, assessment of NASA techn ica l  

informat ion,  major issues, and t h e  image of NASA techn ica l  in format ion.  The 

d e s c r i p t i o n  of the sample provides the d e t a i l s  of t he  companies and personnel 

t h a t  p a r t i c i p a t e d  i n  t h e  study. 

n i c a l  i n fo rma t ion  prov ides t h e  r e s u l t s  fo r  the closed-ended i tems i n  the  

Execut ive,  Researcher/Designer, and L i b r a r i a n  Quest ionnai res.  The major 

issues s e c t i o n  conta ins the r e s u l t s  f o r  t h e  open-ended quest ions i n  the  

Execut ive and Researcher/Designer Quest ionnai res and f o r  the personal i n t e r -  

views w i t h  the execut ives.  The image o f  NASA techn ica l  in format ion prov ides 

t h e  r e s u l t s  f o r  t h e  mul t id imensional  s c a l i n g  data obta ined from the  s c i e n t i s t s  

and technic ians.  

The s e c t i o n  on the assessment o f  NASA tech- 

In fo rma t ion  obtained i n  the  execut ive i n te rv iews  has been i n t e g r a t e d  

throughout the  chapter  t o  i l l u s t r a t e ,  ampl i fy ,  o r  f u r t h e r  c l a r i f y  t he  data 

and concepts discussed, though i t  has been used most f requen t l y  in t he  

s e c t i o n  on major issues. 

The s e c t i o n  on major issues conta ins two l e v e l s  of r e s o l u t i o n .  On the  

macroscopic l e v e l ,  data a r e  repo r ted  about the f o u r  major open-ended quest ions 

asked: major i n f o r m a t i o n  needs o f  t he  aeronaut ics  i n d u s t r y ,  major bene f i t s  

o f  r e c e i v i n g  NASA techn ica l  i n fo rma t ion ,  major inadequacies i n  NASA t e c h n i c a l  

in format ion,  and recommended changes. 

repo r ted  on major issues o f  d i r e c t  re levance t o  the assessment of NASA tech- 

n i c a l  i n fo rma t ion :  content ,  presentat ion,  w r i t i n g  s t y l e ,  format and design, 

On the  microscopic l e v e l  , data a r e  
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and methods of dissemination. While these two levels of  resolution i n  

reporting the d a t a  are  complementary, they are intended t o  provide different  

perspectives on the assessment of NASA technical information. 

Rather than a general sumnary a t  the end of the chapter, each section 

contains i t s  own summary and conclusions. This procedure has been employed 

because of the large amount of d a t a  reported i n  t h i s  chapter; i t  also makes 

i t  easier t o  inspect the d a t a  upon which the conclusions were based. 

DESCRIPTION OF THE SAMPLE 

T h i s  section of the report briefly describes the major features of the 

sample selected f o r  the primary mail  questionnaire p a r t  of the s t u d y .  

40 companies sampled ranged from as few as 35 employees i n  one company t o  more 

than 100,000 employees i n  several companies. 

was 31,997. 

The 

The average number of employees 

Table 3 shows the data describing the average years i n  the company, the 

average years i n  the industry, and the average age of  the three primary groups 

i n  the study: executives, researchers, and  l ibrar ians .  The  average age was 

middle  to  l a t e  fo r t i e s ,  the average length i n  the industry was a t  l eas t  twenty 

years,  and the average length in the company was f i f teen years or longer. The 

executives were somewhat older than researchers and  l ibrarians (four years) , 

had been i n  the industry three years longer t h a n  researchers, a n d  had been 

i n  their par t icular  company two years longer than the researchers and  four 

years longer than the l ibrar ians .  

30 



Table 3. General C h a r a c t e r i s t i c s  of Execut ives,  Researchers, and L i b r a r i a n s  
i n  the Sample* 

C h a r a c t e r i s t i c  
~~~~ 

Execut ives Re sea r c  hers L i b r a r i a n s  

Average Years w i t h  
Company 

Average Years i n  
I ndust r y  

19 years 

23 years 

17 years 

20 years 

Average Age 49 years 45 years 

15 years 

(quest i on  n o t  
asked) 

47 years 

*The da ta  f o r  t h i s  t a b l e  come from the Execut ive Quest ionna i re ,  t he  Researcher/ 
Designer Quest ionnaire,  and the  L i b r a r i a n  Quest ionna i re ,  items # 3 ,  4, and 5. 

Table 4 reports the data  on the educational level of the respondents in 

the sample. All b u t  8% had earned a bachelor's degree. An a d d i t i o n a l  46% of 

the executives, 40% of the researchers, and  54% of the l ibrar ians  had earned 

one or more MA degrees. Twenty-six percent of the executives and  24% of the 

researchers had also received the PhD degree; none of the l ibrar ians  possessed 

a PhD degree. The table shows t h a t  the educational profiles of  the execu- 

t ives and  researchers are highly similar,  w i t h  a few more executives having 

earned graduate degrees t h a n  researchers. 

Table 5 presents the j o b  t i t l e s  reported by the respondents. The  primary 

j o b  t i t l e s  l i s ted  by the executives were: 

Vice President (8%), Chief Engineer (8%);  one corpora t ion  President was also 

included i n  the study. For the researchers, the primary j o b  t i t l e s  were: 

Engineer (26%) , Manager (24%)  , Researcher ( 17%)  , Section Head (8%) , Chief 

Engineer (7%) ,  and several other categories each of w h i c h  totaled less t h a n  

Manager (43%),  Director (26%), 

seven percent. Only one percent indicated t h a t  they were a t  the director 

level, and there were no presidents or vice-presidents i n  the researcher sub- 

sample. The primary j o b  t i t l e s  l i s ted  by the l ibrar ians  were: Chief 
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L i b r a r i a n  (30%) , Manager (25%), L i b r a r i a n  (23%), Supervisor (16%) , and 

Technical  L i b r a r i a n  ( 7 % ) .  

Table 4. Level of Education Comparisons f o r  Execut ives,  Researchers, and 
L i b r a r i a n s  (Highest Degree Earned)Y: 

Educat ion Level % Execut ives % Researchers % L i b r a r i a n s  

PhD Degree 
Work Toward a PhD 
Two o r  More MA Degrees 
Mas te r ' s  Degree 
Work Toward an MA 
Bache lo r ' s  Degree 
Techn i ca 1 Degree 
Other 
No Degree 
No Response 

26 
0 
3 
43 

< 1  
24 

1 
1 
0 
0 

24 
1 
4 
36 

1 
31 
0 
1 

< 1  
1 

0 
0 
2 

52 
0 
36 
0 
0 
7 
2 

;:The da ta  f o r  t h i s  t a b l e  come from a l l  t h r e e  ques t ionna i res ,  i tem 8 6 .  

Table 5. Job T i t l e  Comparisons f o r  Execut ives,  Researchers, and Librarians;: 

T i t l e  Execut ives Researchers L i b r a r i a n s  

Engineer 
Manager 
Re sea r c he r 
Sec t ion  Head/Manager 
Ch ie f  Engineer 
Superv isor  
S p e c i a l i s t  
Ch ie f  S c i e n t i s t  
S t a f f  Sc i e n t  i s t  
D i r e c t o r  
Deputy D i r e c t o r  
A s s i s t a n t  t o  V i ce  Pres ident  
P res iden t  
V i ce  P res iden t  
Ch i e f  L i b r a r  i a n  
L i  b r a r  i a n  
Techn i ca 1 L i b r a r  i an 
No Response 

5% 
43 
0 
3 

3 
1 
4 
0 

26 
< 1  
< 1  

1 

0 
0 
0 

a 

a 

0 
100% 
- 

26% 
24 
17 
8 
7 
6 
5 
2 
2 
1 

< 1  
< 1  

0 
0 
0 
0 
0 

< 1  
100% 
- 

0% 
25 
0 
0 
0 
16 
0 
0 
0 
0 
0 
0 
0 
0 

30 
23 

7 
0 

100% 
- 

~ 

;:The da ta  f o r  t h i s  t a b l e  come from a l l  t h r e e  ques t ionna i res ,  i tem #2. 
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ASSESSMENTS OF NASA TECHNICAL INFORMATION 

Th is  sec t i on  r e p o r t s  the  data obta ined from t h e  closed-ended quest ions 

o f  t h e  pr imary  m a i l  quest ionnai res f o r  execut ives and researchers.  

t i o n ,  comments and in fo rmat ion  obta ined from the  personal i n te rv iews  has been 

inc luded i n  the  t e x t  ( t h e  tab les  represent  data f rom t h e  quest ionnai res them- 

se lves) .  

I n  add i -  

Th is  sec t i on  i s  organized as fo l l ows :  

( 1 )  Corporate L i b r a r y  F a c i l i t i e s  

( 2 )  Sources o f  Technical  In format ion 

( 3 )  Sources f o r  Learn ing About NASA Pub l i ca t i ons  

( 4 )  Frequency of Use of PIASA Documents, NASA-Authored Journal  
A r t i c l e s ,  and t h e  Corporate L i b r a r y  by Indus t r y  Personnel 

( 5 )  Automatic D i s t r i b u t i o n  vs.  Se lec t i ve  Order ing o f  Documents 

( 6 )  Reasons f o r  Not Receiv ing NASA Documents 

( 7 )  E f f o r t  t o  Obta in NASA Documents Wi th in  Companies 

(8) T imel iness of NASA Technical  I n fo rma t ion  

(9) 

(10) 

(11) 

Value of STAR Categor ies and Subcategories 

Eva lua t ion  of  Spec i f i c  NASA Aeronaut ica l  Pub l i ca t i ons  

I n d u s t r y  Communication w i t h  NASA Personnel 

a. Frequency 

b. Importance 

Execut ive Comparison o f  NASA and NACA (12) 

(13) Accuracy of  I n d u s t r y  Execut ives '  Views o f  t h e i r  Employees' 
Re la t ionsh ips  w i t h  NASA 
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Corporate Library Facil i t i e s  

I n  order t o  provide p a r t  of the context i n  which th i s  study's d a t a  were 

derived, i t  i s  helpful to  briefly describe the l ibrary f a c i l i t i e s  (or infor -  

mation center f a c i l i t i e s )  w i t h i n  the companies represented i n  the sample. 

d a t a  show t h a t  32% of the companies have only one central l ibrary which 

serves the ent i re  company. The remainder of the companies (68%) have d i v i -  

s iona l  l ib rar ies  i n  addition to  a central l ibrary.  I n  fac t ,  d a t a  show t h a t  

there i s  an average of 1 3  divisional l ib rar ies  per company (see L ib ra r i an  

Questionnaire, items #7 a n d  8) .  This suggests t h a t  the storage and retrieval 

of technical information i s  important  t o  companies and  the functioning of 

the i r  employees. 

The 

The average number of full-time librarians employed i n  a company i s  11 

and 23% of  the companies employ part-time librarians as well (see L ib ra r i an  

Questionnaire, item #12) .  This further supports the impor tan t  function 

l ib rar ies  serve for aeronautical companies. 

An average company l ibrary contains 104,910 books a n d  journals. This 

ranges from as few as 100 volumes contained i n  a divisional l ibrary,  t o  more 

than 585,000 volumes i n  a central l ibrary (see Librarian Questionnaire, item 

#11) . This does not i ncl ude the microfiche , manual s , newspapers , or technical 

memoranda which would also be located there. 

There i s  an average of 1 2  microfiche readers i n  each company, w i t h  a 

range of from no microfiche readers t o  as many as 45 readers. Because some 

technical information i s  only available on microfiche copy, companies which 

have no microfiche readers or very few readers for  t he i r  employees, will be 

a t  some disadvantage i n  o b t a i n i n g  the information they m i g h t  need. Table 6 
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shows the dis t r ibut ion of microfiche readers and the percentage o f  companies 

containing t h a t  number. 

Tab le  6. D i s t r i b u t i o n  of M ic ro f i che  Readers by Company:! 

~~ 

Number o f  Readers Percentage o f  Companies 

0 
1 
2 
3 
4 
5 
6 
7 
8 

10 
12 
22 
25 
40 
45 

No Response 

5% 
1 1  
9 

1 1  
9 
9 

14 
5 
5 
2 
2 
5 
5 
2 
2 
5 

100% 
- 

*This  t a b l e  r p e o r t s  the  responses prov ided by 44 1 i b r a r i a n s  
t o  L i b r a r i a n  Quest ionna i re ,  i tem #22.  

Sources o f  Technical Information 

Sources of  A1 1 Technical Information 

NASA technical information does n o t  ex is t  i n  a vacuum, b u t  rather in the 

context of a l l  of the other, sometimes competing, technical information . 
current ly  available.  To place the role o f  NASA technical information into 

perspective, da t a  were obtained about a l l  major sources of technical infor- 

mation, including those from NASA, w h i c h  a i r c ra f t  industry personnel considered 

important i n  t he i r  work (see Executive Questionnaire, item #28, and Researcher/ 

Designer Questionnaire, item #19). 
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Execut ives were asked t h e  quest ion,  "Out o f  a l l  t he  techn ica l  i n fo rma t ion  

p u b l i c a t i o n s  your employees e, what do you consider  t o  be the  f i v e  most 

impor tan t  p u b l i c a t i o n s  i n  he lp ing  them do t h e i r  work?" The researchers were 

asked the  same quest ions about t h e i r  own use o f  documents. A t o t a l  o f  1,698 

responses were received on t h i s  quest ion,  519 from execut ives and 1,079 from 

researchers.  

Data a re  repor ted  i n  Table 7. As a group, j o u r n a l s  o the r  than A I A A  

p u b l i c a t i o n s  were l i s t e d  as the  most f requent  sources o f  techn ica l  informa- 

t i o n  by bo th  execut ives (30%) and researchers (28%). 

t he  nex t  most f requen t l y  l i s t e d  source o f  t echn ica l  in fo rmat ion  by bo th  

groups ( 2 5 %  and 22%). 

b u l l e t i n s ,  textbooks, e tc . ,  were l i s t e d  t h i r d  (19% and 23%) f o r  execut ives and 

researchers w i t h  A I A A  p u b l i c a t i o n s  l i s t e d  f o u r t h  (11% and 13%). 

i n d i c a t e  t h a t  cons ider ing  a l l  o f  t he  techn ica l  i n fo rma t ion  a v a i l a b l e  t o  

i n d u s t r y  personnel, NASA techn ica l  i n fo rma t ion  i s  considered h i g h l y  impor tant ,  

second o n l y  t o  the  major j o u r n a l s  i n  the  f i e l d  considered as a group. 

NASA pub1 i c a t i o n s  were 

A v a r i e t y  o f  o t h e r  p u b l i c a t i o n s  such as ccmpany 

These data 

Sources f o r  NASA Technical  I n fo rma t ion  

The L i b r a r i a n s  were asked t o  i n d i c a t e  the  frequency w i t h  which they 

ordered NASA techn ica l  dccuments from var ious sources , whether on automat ic 

d i s t r i b u t i o n  o r  by i n d i v i d u a l  copies (see L i b r a r i a n  Quest ionnai re,  i t em #19). 

L i b r a r i a n s  were asked t o  mark a l l  o f  the  sources t h a t  app l ied .  

Table 8 i n d i c a t e  t h a t  t he  two pr imary sources f o r  ob ta in ing  NASA documents 

a re  NTIS  (84%) and STIF (70%). 

were a l so  mentioned by a t  l e a s t  h a l f  o f  t he  l i b r a r i a n s .  

The data i n  

DDC (52%) and NASA Research Centers (50%) 
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Table 7. Most Important Technical Information Publications Used by Executives 
and Researchers in Their Work* 

Publ icat ions % Executives % Researchers 

NASA and NACA Publ icat ions 

Techn i ca 1 Reports/Papers 
TM's/CR's/TD's 
STAR 
Briefs/Mernorandurn 
Con t ra c tor Rep0 r t s 
SCAN 
NACA Publications 
Other 

TOTAL NASA AND NACA 

AlAA Publications 

8 
5 
3 
2 
2 
1 
1 
3 

2 5% 
- 

Jou rna 1 s 4 
Technical/Symposia Papers 3 
Journal of  Aircraft 3 

1 - Other 

TOTAL A I M  Publications 1 1 %  

Other Journals 

Technical Society Journals 
Av ia t ion Week 
Astronautics & Aeronautics 
Journal of Fluid Mechanics 
Other Technical Journals 
Trade Magazines 
Other Journals 

TOTAL Other Journals 

4 
4 
1 
0 
4 
0 

17 

30% 
- 

Air Force Publications 6% 
ASME Publications 4% 
IEEE Publications 4% 
AGARD 1 %  
Other Publ ications (each chosen less than 

l%), including abstracts, company 19% 
bulletins, texts, etc. 

7 
4 
4 
2 
1 
1 
1 
2 
22% 
- 

4 
4 
3 
2 

13% 
- 

4 
3 
2 
1 
3 
2 
- 13 
28% 

5% 
4% 
3% 
2% 

23% 

*This table i s  based on a total of 1,698 responses, 519 from executives and 
1,079 from researchers. 
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Tab le  8. Sources Used by L i b r a r i a n s  for  Obta in ing  NASA Technical  Documents* 

Source Frequency P e r c e n tag  e;! J; 

NTI S 

STI  F 

DDC 

NASA Research Centers 

U n i v e r s i t y  M i c r o f i l m s  

AGARD 

D i r e c t l y  f r o m  Authors 

37 
29 

23 
22 

19 
13 
1 1  

84% 

70 

52 

50 

43 
30 

25 

:!From L i b r a r i a n  Quest ionna i re ,  i t em 819. Resu l ts  a r e  based upon responses 
from 44 l i b r a r i a n s .  

f o r e  do no t  t o t a l  t o  100%. 
;!;!Librarians were f r e e  t o  mark more than one category;  percentages, there-  

L i b r a r i a n s  were a l s o  asked t o  p rov ide  s p e c i f i c  est imates o f  the number 

o f  NASA documents ordered from d i f f e r e n t  sources du r ing  1978 (see L i b r a r i a n  

Quest ionnai re,  i t e m  t 2 7 ) .  Est imates were obta ined f o r  a l l  ca tego r ies  inc luded 

i n  STIF. The data t h a t  a r e  repo r ted  i n  Table 9 a r e  t h e  average number o f  

documents ordered by corporate l i b r a r i a n s  from each source du r ing  1978. 

two most f requen t  sources f o r  o b t a i n i n g  NASA documents were DDC w i t h  an 

average o f  368 documents (42%) and N T I S  w i t h  an average o f  346 docuemnts (39%). 

The average number ordered d i r e c t l y  from S T I F  (52)  c o n s t i t u t e d  on ly  6% o f  

those ordered. L i b r a r i a n s  i n d i c a t e d  t h a t  t h e  reason f o r  t he  low number of 

documents ordered d i r e c t l y  f rom S T I F  i s  t h a t  STIF prov ides documents o n l y  on 

automat ic d i s t r i b u t i o n .  

p i c t u r e  o f  t h e  source f o r  o b t a i n i n g  i n d i v i d u a l  copies o f  NASA techn ica l  p u b l i -  

c a t i o n s  than do the  data repo r ted  i n  Table 8; c l e a r l y  most o f  the i n d i v i d u a l  

copies ordered a r e  obta ined from DDC and NTIS .  

The 

The data repo r ted  i n  Table 9 p rov ide  a much b e t t e r  
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Tab le  9. Average Number of I n d i v i d u a l  Copies o f  NASA Documents Ordered from 
D i f f e r e n c e  Sources by L i b r a r i a n s  Dur ing 1978:: 

Source Average Frequency Percentage 

DDC 368 
NTI S 345 
S T I  F 52 

NASA Research Centers 29 

D i r e c t l y  f rom Authors 7 
75 

TOTAL 877 
- Other 

42% 

39 
6 

3 
1 

9 
100% 
- 

~~~~ ~~ ~ ~~ 

*See L i b r a r i a n  Quest ionna i re ,  i t em #27; da ta  a r e  the average number o f  docu- 
ments repo r ted  ordered by the 44 l i b r a r i a n s .  

Sources f o r  Learnina About NASA Pub l i ca t i ons  

An impor tan t  ques t i on  i n  t h e  e v a l u a t i o n  o f  t he  NASA d i s t r i b u t i o n  system 

i s  how ( o r  where) i n d u s t r y  users l e a r n  about NASA p u b l i c a t i o n s  t h a t  a r e  a v a i l -  

a b l e  through t h e  system and a r e  p o t e n t i a l l y  usefu l  f o r  t h e i r  work. Re- 

searchers ( b u t  n o t  execut ives)  were asked t o  i n d i c a t e  t h e i r  sources f o r  

learning about  NASA p u b l i c a t i o n s .  Data a r e  repo r ted  i n  Table 10. 

The l a r g e s t  percentage o f  researchers (30%) i n d i c a t e d  t h a t  they l e a r n  

about NASA p u b l i c a t i o n s  through news le t te rs  t y p i c a l l y  prepared by t h e i r  

co rpo ra te  l i b r a r y  o r  i n fo rma t ion  serv ices;  21% s a i d  t h a t  they l e a r n  about 

NASA p u b l i c a t i o n s  through t h e  STAR Index. 

sources o f  i n f o r m a t i o n  about NASA p u b l i c a t i o n s  were NASA contacts  (15%) and 

reading j o u r n a l  a r t i c l e s  (15%), f o l l owed  c l o s e l y  by con tac ts  w i t h  col leagues 

i n s i d e  the  company (12%) .  NASA Technical  Brief/SCAN and contacts  w i t h  o t h e r  

co l leagues o u t s i d e  t h e i r  own company were ranked a t  t h e  bottom o f  t he  l i s t  

The nex t  most f r e q u e n t l y  used 

w i th  4% and 2%, r e s p e c t i v e l y .  
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Table 10. Rank Order ing  o f  Researchers' Sources for  Learning About NASA 
Pub1 i c a t  ions;' 

Rank Source Percentage 

1 News le t te rs  30% 

2 STAR Index 21 

3 NASA Contacts 15 
4 Reading Journal  15 
5 Colleague I n s i d e  Company 12 

6 NASA Technical  Brief/SCAN 4 
7 Colleague Outside Company 2 

No Response 1 

;:See Researcher/Designer Ques t ionna i re ,  i tem #16. 

These data suggest t h a t  t h e  i n d u s t r y ' s  corporate l i b r a r i e s  and i n f o r -  

mat ion se rv i ces  which prepare and d i s t r i b u t e  news le t te rs  con ta in ing  abs t rac ts  

and b u l l e t i n s  about new NASA p u b l i c a t i o n s  a r e  a c r u c i a l  l i n k  i n  the dissemina- 

t i o n  o f  NASA documents. 

i n d u s t r y  p e r s o n a l l y  determine what i s  a v a i l a b l e .  

The STAR index i s  a l so  q u i t e  impor tant  i n  he lp ing  

It a l s o  appears t h a t  t he  

r d i r e c t  contacts  w i t h  NASA personnel as i n d u s t r y  r e l i e s  as h e a v i l y  upon t h e  

they do on read ing  j o u r n a l  a r t i c l e s  

Frequency of Use of NASA Documents, NASA-Authored Journal  
A r t i c l e s ,  and the  Corporate L i b r a r y  by I n d u s t r y  Personnel 

L i t t l e  i s  c u r r e n t l y  known about the  frequency w i t h  which personnel i n  

the  a i r c r a f t  i n d u s t r y  read NASA documents and j o u r n a l  a r t i c l e s  authored by 

NASA s c i e n t i s t s .  

researchers i n  t h e  study were asked t o  i n d i c a t e  t h e i r  use o f  NASA documents 

i n  t h e  performance of t h e i r  work. 
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Researchers were a l s o  asked t o  est imate how 



o f t e n  they read j o u r n a l  a r t i c l e s  t h a t  a re  authored by NASA s c i e n t i s t s  and 

how o f t e n  they  use t h e i r  corpora te  l i b r a r y .  Data a re  repor ted  i n  Table 11 

where t h e  numbers represent  t h e  average responses rounded t o  the  nearest  whole 

number. 

Tab le  1 1 .  Frequency o f  Use of  NASA Documents, NASA-Authored Journal  
A r t i c l e s ,  and the  Corporate L i b r a r y  by Indus t r y  Personnel 

Quest i o n  
~ 

Execut ives Resea r c he r s 

32/y r 
Frequency o f  use of NASA documents 

27/yr-?: i n  per fo rming  t h e i r  work 

QNA-?:;? Number o f  j o u r n a l  a r t i c l e s  authored 
by NASA personnel read per year 

Number o f  t imes per  year they use 
the  co rpo ra te  1 i b r a r y  QNA 41/yr 

;:Numbers represent  the  average ( a r i t h m e t i c  mean) responses rounded t o  the  
neares t  whole number p rov ided by execut ives  (see Execut ive Quest ionna i re ,  
i tern #7a) and researchers (see Researcher/Des igner  Quest ionna i re ,  i terns #8a, 
12a, and 7a) .  

:k;:Ques t ion  Not As ked. 

Execut ives r e p o r t  us ing  NASA documents on an average o f  27 t imes pe r  year  

which, assuming 240 working days pe r  year,  i s  rough ly  once every two weeks. 

Researchers r e p o r t  us ing  them more f requent ly ,  32 t imes per  year  o r  approx i -  

ma te l y  once every seven days. A d d i t i o n a l l y ,  t h e  researchers i n d i c a t e  t h a t  

t hey  read a r t i c l e s  authored by NASA s c i e n t i s t s  about 17 t imes pe r  yea r  which 

averages o u t  t o  about once every two weeks. The researchers a l s o  r e p o r t  

t h a t  they  use t h e i r  corpora te  l i b r a r y  41 t imes pe r  year,  which i s  about once 

pe r  work week. These data suggest t h a t  execut ives i n  t h e  a i r c r a f t  i n d u s t r y  

read  NASA documents about t w i c e  a month and researchers read a NASA document 

o r  j o u r n a l  a r t i c l e  authored by  NASA s c i e n t i s t s  rough ly  once pe r  week. 
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According t o  t h e  l i b r a r i a n s ,  t h e  average number o f  employees served by 

the  l i b r a r y  i n  a company was 5,782. Dur ing a t y p i c a l  month, an average o f  

1,206 employees (21?; o f  the  5,782 employees) a c t u a l l y  use the  l i b r a r y  (see 

L i b r a r i a n  Quest ionnaire,  i tems # l o  and 15) .  

t o  es t imate  t h e  number o f  people who read NASA p u b l i c a t i o n s  i n  a t y p i c a l  

month, e i t h e r  i n  t h e  l i b r a r y  o r  elsewhere (see L i b r a r i a n  Quest ionnai re,  i t em 

#21), they  responded w i t h  an average of 234 people, 4% o f  the  t o t a l  number 

served. 

When t h e  l i b r a r i a n s  were asked 

The comparisons o f  the  l i b r a r i a n ,  execut ive,  and researcher data i n d i -  

ca te  some discrepancy about frequency o f  use of NASA documents; i .e . ,  the  

l i b r a r i a n s  i n d i c a t e  a lower amount ( 4 %  o f  t he  number poss ib le )  than do t h e  

execut ives o r  researchers.  However, i t  i s  d i f f i c u l t  t o  determine whether 

t h i s  i s  s i g n i f i c a n t  because data a re  n o t  a v a i l a b l e  about t h e  ac tua l  number 

o f  researchers o r  execut ives i n  a company. For example, the  4% o f  the  users 

may be those a c t u a l l y  represented i n  t h e  respondent sample f o r  t h i s  study, 

o r  i t  may i n d i c a t e  t h a t  t h e  execut ives and researchers a r e  overest imat ing 

t h e i r  frequency o f  use o f  NASA documents. 

Automatic D i s t r i b u t i o n  vs.  Se lec t i ve  Order ing o f  Documents 

The p a r t i c i p a n t s  i n  t h e  s tudy were asked how many t imes du r ing  t h e  pas t  

year  they  pe rsona l l y  ordered a document f rom NASA. 

t i v e s ,  they were asked how many t imes they ordered documents d i r e c t l y  f rom a 

NASA research center ;  t h e  researchers were asked how many documents they had 

ordered d i r e c t l y  f rom NASA o r  a NASA research center .  The r e s u l t s  a re  shown 

i n  Table 12. 

I n  the  case o f  t h e  execu- 
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Table 12. Number o f  NASA Documents Persona l ly  Ordered D i r e c t l y  f rom NASA 
o r  a NASA Research Center i n  the  Past Year* 

Number o f  Documents Ordered 
~ ~ 

Execut ives Researchers 

0 

1 

2 

3 
4 

5-10 

> 10 

Average number ordered 
(between 1 and IO)*:!:! 3 . 1 5  

438 
9 

14 

9 
7 

13 
5 

3.52 

;\This t a b l e  r e p o r t s  data from the Execut ive Quest ionna i re ,  i tem #19 and the 
Researcher/Designer Quest ionna i re ,  i tem #15. The wording o f  the two ver -  
s ions  of the  ques t i on  i s  s l i g h t l y  d i f f e r e n t  (see t e x t  f o r  d iscuss ion) .  

*;':The numbers should be read as the percentage of  persons i n d i c a t i n g  t h a t  
d u r i n g  the pas t  year they ordered the  number o f  documents l i s t e d  i n  the 
l e f t  hand column. 

pas t  year ( ; .e. ,  s u b t r a c t i n g  o u t  those who d i d  no t  o rder  any documents); 
those in t he  category > 10 were a l s o  subt rac ted  o u t  i n  order  t o  c o n t r o l  
f o r  the  e f f e c t  o f  o u t l i e r s  on the mean. 

*$c;kThese averages a r e  f o r  those who ordered a t  l e a s t  one document du r ing  the 

Nearly half (48%) of the executives indicated t h a t  they had not ordered 

any documents over t he  p a s t  year.  A l m o s t  a s  many researchers (43%) reported 

the same fac t .  The number of documents ordered by the largest  percentage o f  

executives (16%) was two; the number of documents ordered by the largest  

percentage of researchers (14%) was also two. An average (arithmetic mean) 

was calculated for  those who had ordered between one and ten documents. (The 

f ive i n  each group who had ordered more t h a n  ten documents were deleted from 

the analysis t o  control for the e f fec t  of extreme scores on the mean.) As 

Table 12 indicates,  the executives ordered an  average of just over three 
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documents l a s t  year, while the researchers ordered j u s t  over three and a half 

documents each. 

Table 13 provides the categories of NASA technical information received 

on automatic distribution by the companies i n  the present study. All the 

companies receive a t  l eas t  h a l f  o f  the categories, w i t h  the categories of 

aeronautics, engineering, and m a t h  and computer science received most f re-  

quently. Astronautics, geosciences, and space sciences are  received leas t  

frequently on automatic distribution. 

Table 13.  Automatic D i s t r i b u t i o n  and I n d i v i d u a l  Order ing o f  NASA Technical  
I n fo rma t ion  i n  STAR Categories;: 

Category 
% o f  Companies 

Rece i v i ng 
% of  Companies 

Order ing 
~ ~~ ~~ 

Aeronaut i c s  

Engineer ing 

Math and Computer Science 

Chemistry and M a t e r i a l s  

Phys i cs  

Social Sciences 

L i f e  Sciences 

A s t r o n a u t i c s  

Geosciences 

Space Sciences 

77% 
73 
71 
68 
66 

59 
57 
55 
55 
52 

32% 
27 
30 
27 
23 
16 
21 

23  
16 
30 

*Th is  t a b l e  r e p o r t s  data from the L i b r a r i a n  Quest ionna i re ,  items #17 and 18. 

In addition t o  receiving documents on automatic dis t r ibut ion,  almost two- 

thirds (61%) o f  the companies order indiviudal copies, primarily because of 

employee requests for  specific information. 

categories ordered individually by company 1 ibraries. 
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t h e  categor ies of aeronaut ics,  math and computer science, and space science 

a r e  ordered most f requent ly .  

i n d i v i d u a l l y  ordered l e a s t  f requent ly .  

L i f e  science, geoscience, and s o c i a l  science a r e  

When l i b r a r i a n s  were asked who orders i n d i v i d u a l  copies o f  documents 

requested by an employee (see L i b r a r i a n  Quest ionnai re,  i t em # 2 3 ) ,  91% o f  

t h e  l i b r a r i a n s  responded t h a t  o n l y  the l i b r a r y  does the o rde r ing .  

i n d i c a t e  t h a t  77% of t he  companies have a company p o l i c y  t h a t  o n l y  the  l i b r a r y  

does t h e  o rde r ing  (see L i b r a r i a n  Quest ionnai re,  i t e m  #24).  

The data 

The 

requested 

i bra r 

by an 

Reasons f o r  Not Receiv ing NASA Documents 

ans i n d i c a t e d  t h a t  o f t e n  a NASA document i s  s p e c i f i c a l l y  

employee b u t  i t  i s  n o t  a v a i l a b l e  i n  the  company l i b r a r y .  

Dur ing 1978, severa l  reasons were g iven f o r  t h i s  u n a v a i l a b i l i t y  when a docu- 

ment i s  needed. 

i n d i c a t e s  the  percent  of t imes t h i s  has occurred. 

t h e  most f requen t  reason i s  t h a t  t h e  document was referenced i n  STAR b u t  i s  

not on automatic distribution (55% of the time). 

Table 14 summarizes t h e  reasons g i ven  by l i b r a r i a n s ,  and 

According t o  t h e  tab le ,  

The c o s t  of subsc r ib ing  t o  automat ic d i s t r i b u t i o n  was a l s o  considered as 

a p o s s i b l e  reason f o r  n o t  r e c e i v i n g  NASA documents. 

a seven p o i n t  sca le  ranging from "1" ( v e r y  unimportant)  t o  "7" ( v e r y  impor- 

t a n t ) .  

t o  con t inue  on automat ic d i s t r i b u t i o n .  

responses have been grouped i n t o  four categor ies:  

Data were c o l l e c t e d  us ing  

L i b r a r i a n s  were asked t o  determine how impor tan t  c o s t  i s  i n  dec id ing  

Data a r e  repo r ted  i n  Table 15. The 

very unimportant (op t i ons  1 

and 2 on t h e  scale) ,  unimportant ( o p t i o n  3 ) ,  impor tan t  ( o p t i o n  5) ,  and very 

impor tan t  ( o p t i o n s  6 and 7).  The data i n d i c a t e  t h a t  h a l f  (49%) of  t h e  
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l ibrar ians  perceive cost a s  a factor i n  determining whether their  company 

receives NASA technical information on automatic distribution. 

Tab le  14. Reasons Provided by L i b r a r i a n s  f o r  Not Receiv ing NASA Documents* 

Reasons Percent 

The document was referenced i n  STAR bu t  was n o t  on automat ic 

The document was supposed t o  be i n  the automat ic  d i s t r i b u t i o n  

The document was no t  i n  the  STAR Index sub jec t  ca tegor ies  

A d d i t i o n a l  copies were no t  a v a i l a b l e .  

The copy was l o s t .  

The company o n l y  rece ives  hardbound copies on automat ic d i s -  

d i s t r i b u t i o n .  

package bu t  was never received.  

rece ived  on automat ic  d i s t r i b u t i o n .  

t r i b u t i o n ,  and the document was a v a i l a b l e  o n l y  on m ic ro f i che .  

55% 

20 

1 1  

9 
4 

1 

100% 
- 

*This  t a b l e  r e p o r t s  data from the L i b r a r i a n  Quest ionna i re ,  i tem #26. 

Table 15. importance o f  Cost as a Fac tor  i n  Receiv ing Automatic D i s t r i -  
bu t  i on$( 

Importance Level  Percent o f  L i b r a r i a n s  

Very un impor tant  (1-2);?* 

Unimportant ( 3 )  
Impor tant  (SI*** 
Very impor tant  (6 -7)  

21% 

16 

14 

35 

*Data i n  t h i s  t a b l e  come from the  L i b r a r i a n  Quest ionna i re ,  i tem #29. 
**A seven i n t e r v a l  sca le  ranging from " 1 "  f o r  "very un impor tant ' '  t o  "7" f o r  

"very impor tant"  was used t o  o b t a i n  the  data.  Responses a r e  repor ted here 
wh ich  combined the  ca tegor ies  as shown by the  numbers i n  parentheses. 

n e i t h e r  
dd le  ca te-  

**;:TO s i m p l i f y  t he  tab le ,  the  percentages 
impor tan t  nor  un lmpor tant  ( 4 ) ,  a r e  no t  
go ry  f i g u r e  i s  14%. 

n the  midd le  category,  
ncluded above. Th is  m 
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E f f o r t  t o  Obtain NASA Documents Wi th in  Companies 

It i s  a common occurrence i n  o rgan iza t i ons  f o r  impor tant  i n fo rma t ion  t o  

be ignored simply because employees perce ive t h a t  i t  requ i res  too much e f f o r t  

t o  o b t a i n  i t . 

NASA in format ion,  t h e  respondents were asked t o  i n d i c a t e  how much e f f o r t  i t  

took fo r  them t o  acqui re i t  from w i t h i n  t h e i r  own organizat ion.  

" w i t h i n  t h e i r  own o rgan iza t i on "  should be emphasized, s ince t h e  focus of t he  

quest ion i s  on t h e  respondent 's own o rgan iza t i on ,  r a t h e r  than the  e f f o r t  i t  

takes t o  o b t a i n  NASA documents d i r e c t l y  from NASA. Thus, regard less o f  

whether i t  i s  easy o r  d i f f i c u l t  t o  o b t a i n  documents d i r e c t l y  from NASA, i f  

company p o l i c y  d i c t a t e s  t h a t  employees u t i l i z e  t h e i r  corporate l i b r a r y  f a c i -  

l i t i e s  r a t h e r  than o rde r ing  documents d i r e c t l y ,  and i f  t h a t  process does n o t  

work we l l ,  then one p o t e n t i a l  problem source i n  d i s t r i b u t i n g  NASA in format ion 

t o  a i r c r a f t  i n d u s t r y  personnel could we1 1 be t h e  companies themselves. 

I n  order  t o  a s c e r t a i n  the amount o f  e f f o r t  requ i red  t o  o b t a i n  

The q u a l i f i e r  

Data were c o l l e c t e d  us ing  a seven p o i n t  sca le ranging from "1" repre-  

sen t ing  "very l i t t l e  e f for t , "  t o  "7"  rep resen t ing  "very much e f f o r t . "  

Executives were asked t o  estimate the e f f o r t  requ i red  on t h e  p a r t  o f  t h e i r  

employees ; researchers repo r ted  on t h e i  r own experience i n  o b t a i  n i  ng NASA 

documents through t h e i r  o rgan iza t i ons .  

Table 16. The responses have been grouped i n t o  t h r e e  categor ies:  

e f f o r t  (op t i ons  1 and 2 on the  scale) ,  moderate e f f o r t  (op t i ons  3, 4, and 51, 

and very much e f f o r t  (op t i ons  6 and 7).  

t i v e s  and researchers i s  a l s o  repor ted.  

Data f o r  t h i s  i t e m  a r e  repo r ted  i n  

very l i t t l e  

The a r i t h m e t i c  mean f o r  both execu- 

Table 16 i n d i c a t e s  t h a t  51% of t h e  execut ives t h i n k  t h a t  t h e i r  employees 

have very l i t t l e  e f f o r t  o b t a i n i n g  NASA documents w i t h i n  t h e i r  company; 73% 

47 



o f  the  researchers r e p o r t  very l i t t l e  e f f o r t .  F o r t y - f i v e  percent o f  t he  

execut ives b e l i e v e  t h a t  t h e i r  employees must expend a moderate amount o f  

e f f o r t  t o  o b t a i n  documents, b u t  o n l y  23% o f  t he  researchers r e p o r t  t h a t  they 

need t o  spend a moderate amount o f  e f f o r t .  

t h a t  a g rea t  deal o f  e f f o r t  was r e q u i r e d  t o  o b t a i n  the  documents. The mean 

o f  t he  e f f o r t  r a t i n g s  f o r  execut ives was 2.76 and f o r  the researchers 2.22. 

Only 4% i n  e i t h e r  group i n d i c a t e d  

Tab le  16. E f f o r t  t o  Obtain NASA Documents Wi th in  Companies:? 

Amount o f  E f f o r t  Executives Resea rche r s 

Very l i t t l e  e f f o r t  (1-2)** 

Moderate e f f o r t  ( 3 - 5 )  
Very much e f f o r t  (6-7) 

Average amount of  effort:!;':* 

51% 
45 

4 
2.76 

73% 
23 

4 
2 . 2 2  

;$Data from Execut ive  Quest ionna i re ,  i tem #18 and Researcher/Designer Ques- 
t i o n n a i r e ,  i t em #13. Execut ives were asked t o  es t ima te  the  e f f o r t  requ i red  
f o r  t h e i r  employees; researchers repor ted  t h e i r  own views. 

;$;?A seven i n t e r v a l  sca le  rang ing  from "1"  f o r  "very l i t t l e  e f f o r t "  t o  "7" 
f o r  "very much e f f o r t "  was used t o  o b t a i n  the  data.  Responses a r e  
r e p o r t e d  here  which combined the  ca tegor ies  as shown by the  numbers i n  
pa r e n t  heses . 

;***The da ta  i n  t h i s  row r e p o r t  t he  average ( a r i t h m e t i c  mean) fo r  each o f  t he  
two groups. 

The percentages and t h e  averages i n d i c a t e  t h a t  employees need t o  spend 

r e l a t i v e l y  l i t t l e  e f f o r t  t o  o b t a i n  NASA documents through t h e i r  companies. 

Furthermore, t h e  execut ives appear t o  t h i n k  t h a t  t h e i r  employees expended some- 

what more e f f o r t  than the  employees r e p o r t  a c t u a l l y  spending. While the 

d i f ference i s  n o t  l a rge ,  t h i s  f i n d i n g  does suggest t h a t  companies' i n f o r -  

mat ion se rv i ces  may be working more e f f e c t i v e l y  than execut ives r e a l i z e .  

These data a l s o  suggest t h a t  t he  companies themselves a re  n o t  a major source 
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. 
of problem for the dis t r ibut ion of NASA documents, a t  least  from the perspec- 

t ive  in industry personnel. 

Most of the executives interviewed i n  person gave the i r  l ib rar ies  high 

grades for the i r  ab i l i t y  t o  obtain information needed, reporting t h a t  from 

75% t o  90% o f  the time the i r  l ibrarians e i ther  have the information available 

within the company o r  are  able to obtain i t  i n  a reasonable amount of time 

from outside sources. 

Timeliness of NASA Technical Information 

Highly competitive f ie lds  such as the a i r c r a f t  industry re1 I heavi 1 1 on 

the r a p i d  acquisition and u t i l i za t ion  of new technologies. P u t t i n g  aside 

the question of whether NASA is  producing the needed new information, the 

question remains as t o  whether the new information which i s  currently avail-  

able w i t h i n  NASA i s  being disseminated i n  time t o  be of use t o  the indus t ry .  

Thus, the focus o f  t h i s  section i s  on the timely dissemination of information 

and not on the creation o f  information. 

Researchers were asked t o  i n d i c a t e  how timely the information was t h a t  

they receive from NASA; executives were asked the same question w i t h  respect 

t o  the information received by the i r  employees. 

in Table 17 and show a reasonably consistent pattern. 

of the executives and 30% of the researchers indicate that  they receive the 

infomation dur ing  the beginning or planning stages of the i r  projects; 65% 

o f  the executives and 58% of the researchers indicate t h a t  they receive i t  

while they a re  working on or are i n  the middle of the project. Only 8% o f  

the executives and 11% of the researchers indicate that  they receive 

The responses are provided 

Twenty-six percent 
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information too  la te  i n  the project to be of use i n  the i r  work. 

Table 17. Timeliness of NASA Technical Information;': 

Res pon ses Executives Researchers 

Receive information in beginning o r  planning 
stages. 

Receive information during the middle of the 

Receive information after it is too late to 

project . 

use. 

26% 

65 

8 

30% 

58 

1 1  

*This table reports the responses provided by 144 executives to Executive 
Questionnaire, item #17, and by 289 researchers to Researcher/Designer 
Questionnaire, item #14. 

These findings suggest t h a t  NASA s d o i n g  a reasonably good j o b  i n  

getting the information i t  produces to  the a i r c r a f t  companies before i t  i s  

too  l a t e  to  be of use i n  the companies 

expenditure of some e f fo r t  may be ju s t i f i ed  i n  order t o  get  more o f  the 

information t o  the companies d u r i n g  the planning/beginning stages of the 

project,  rather t h a n  d u r i n g  the working phase. 

projects. They also suggest t h a t  the 

Librarians were asked how long i t  takes to  receive a NASA document a f t e r  

i t  has been released or ordered. Table 18 indicates t h a t  i t  takes an  average 

of 19 days to  receive a NASA document, w i t h  a range from nine t o  30 days. No 

d a t a  are  available on the length of time i t  takes to  receive documents t h a t  

are  ordered direct ly  from NASA ( i . e . ,  n o t  on automatic dis t r ibut ion) .  

a 
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Table 18. Length of Time to Receive NASA Documents on Automatic Distri- 
but ion;? 

Number o f  Days to Receive % of Librarians Responding 

9 
10 

14 
15 
16 

17 
18 
20 

21 

25 

27 
28 

30 
No Response 

5% 
9 
18 
5 
2 

2 

2 

7 
21 

9 
2 

2 

9 
7 

100% 
- 

!:This table reports the responses provided by 44 librarians to Librarian 
Questionnaire, item f 2 5 .  

Value of SJAR Categories and Subcategories 

I n  o r d e r  t o  p rov ide  NASA w i t h  in format ion p e r t a i n i n g  t o  the r e l a t i v e  

va lue o f  t h e  va r ious  STAR ca tegor ies  and subcategories, p a r t i c i p a n t s  i n  the  

s tudy  were asked t o  rank o rde r  the  t e n  ca tegor ies  i n  STAR and t h e  n i n e  sub- 

c a t e g o r i e s  i n  the  aeronaut ics  category i n  terms o f  t h e i r  usefulness and value. 

Execut ives were asked t o  per form t h e  eva lua t i ons  on the  bas i s  o f  t he  benef i ts  

for t h e i r  own company; researchers were asked t o  rank the  ca tegor ies  i n  terms 

of the benefits f o r  per forming t h e i r  own work. 
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Data for the value of the STAR categories as ranked by both executives 

and researchers are  shown i n  Table 19. 

Aeronautics, engineering, and mathematics a n d  computer science were the top 

three ranked categories for  executives; researchers also chose engineering, 

aeronautics, a n d  mathematics and  computer science as the three most valuable 

categories, t h o u g h  they chose the f i r s t  two i n  the reverse order from t h a t  of 

the executives. 

of chemistry: 

researchers ranked i t  seventh w i t h  a mean of 5.8. 

categories for  b o t h  groups were geophysics, l i f e  science, a n d  social science. 

The rankings are remarkably similar. 

The only real difference i n  the ranking was on the category 

executives ranked i t  fou r th  w i t h  a mean of 4 .4 ,  while 

The bottom three ranked 

Table 19. Comparison of Order of Value o f  STAR Categories;: 

Executives Researchers 

Rank*A Category Mean Rating Rank Category Mean Rating 

4 
5 
6 
7 
8 
9 

10 

Aeronautics 
Engineering 

Mathematics and 
Computer Science 

Chemi s t ry 

Astronautics 

Phys i cs 
Space Science 

Geophysics 

Life Science 

Social Science 

2.7 

3 . 0  

4.0 

4.4 

4.7 
5.1 
5.5 
7.5 
7.51 
9.0 

4 

5 
6 

7 
8 
9 
10 

Engineering 
Aeronaut i c s 
Mathematics and 
Computer Science 
Astronautics 

Phys i cs 
Space Science 

Chem i s try 
Geophysics 

Life Science 

Social Science 

2.6 

3.3 

4.4 

4.9 
5.0 

5 .4  
5.8 
7.6 
8.2 

9.2 

*From Executive Questionnaire, item #26, and Researcher/Designer Question- 
naire, item #17. 

**"l" represents most valuable and "10" least valuable. 
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Data f o r  the comparative value of the Aeronautical subcategories are  

shown i n  Table 20. B o t h  executives and researchers indicated t h a t  aero- 

dynamics and a i r c ra f t  design are the f i r s t  and second most i m p o r t a n t  cate- 

gories.  Both groups ranked a i r c ra f t  s t a b i l i t y ,  general aeronautics, a i r c ra f t  

propulsion and  a i r c r a f t  research as third t h r o u g h  sixth i n  importance, though 

they d i d  so i n  different  order. The largest  difference i n  ranking was for 

a i r c r a f t  s t a b i l i t y ;  executives ranked th is  subcategory t h i r d  i n  importance 

w i t h  a mean of 4.2, while researchers ranked a i r c ra f t  s t ab i l i t y  as  f i f t h  i n  

importance w i t h  a mean of 5.0. 

a i r c r a f t  instrumentation, transportation, a n d  comunication. 

The three leas t  important categories were 

Tab le  20. Comparison of Order o f  Value of Aeronaut ics '  Subcategories" 

Execut ives Researchers 

Rank;:* Category Mean Rat ing  Rank Category Mean Ra t ing  

Aerodynamics 

A i  rc r a f t  Des i gn 

A i r c r a f t  S t a b i l i t y  

Aeronautics Genera 1 

A i  r c r a f t  Propul  s i on  

A i  r c r a f  t Research 

A i r c r a f t  Instrumen- 

A i r c r a f t  Communi- 

A i r c r a f t  Transpor- 

t a t  ion 

c a t i o n  

t a t  i on  

2 -9 1 

4.1 2 

4.2 3 
4.4 4 

5.0 5 
5.5 6 

7 5.6 

8 6.0 

6.1 9 

Aerodynamics 3.4 
A i r c r a f t  Design 3.7 
Aeronaut ics General 4 .1 
A i r c r a f t  Propulsion 4.0 

A i r c r a f t  S tab i  1 i t y  5.0 

A i r c r a f t  Research 5.2 

6.8 A i r c  r a  f t 1 n s t rumen - 

7.1 
A i  r c r a f  t Transpor- 

7.2 
A i r c r a f t  Communi- 

t a t i o n  

t a t i o n  

c a t  ion 

*From Execu t i ve  Quest ionna i re ,  i t em 627, and Researcher/Designer Quest ion- 
n a i r e ,  i t e m  #18. 

*fi''l'' rep resen ts  most va luab le  and "9" l e a s t  va luab le .  
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I n  Chapter Two i t  was 

STAR f o r  t h e  t ime pe r iod  of 

o n l y  one- four th  o f  t h e  samp 

read  o r  seen 257 o f  t h e  340 

Eva lua t ion  of Spec i f i c  NASA Aeronaut ica l  Pub l i ca t i ons  

Th is  sec t i on  r e p o r t s  t h e  r e s u l t s  o f  t h e  assessments made by i n d u s t r y  

personnel of s p e c i f i c  NASA aeronaut ica l  a r t i c l e s  issued dur ing  t h e  f i r s t  10 

months of  1978 t h a t  they had read. 

dents were asked t o  i n d i c a t e  where they learned about t h e  a r t i c l e ,  how much 

they  had read, whether they  had referenced t h e  a r t i c l e  i n  a pub l i ca t i on ,  and 

t h e i r  assessment of the  a r t i c l e  on n ine  dimensions. I t  i s  impor tant  t o  

emphasize t h a t  u n l i k e  prev ious s tud ies  (as w e l l  as the  o the r  sec t ions  o f  t h i s  

s tudy)  respondents were eva lua t i ng  s p e c i f i c  UASA pub1 i c a t i o n s  they had read. 

nd ica ted  t h a t  t he re  were 340 a r t i c l e s  l i s t e d  i n  

t h e  research; each respondent was asked t o  rev iew 

e, o r  85 a r t i c l e s .  

a r t i c l e s  o r  76%. 

For each a r t i c l e  they  evaluated, respon- 

Researchers i nd i ca ted  having 

They evaluated 232 o f  t h e  257 

a r t i c l e s  ( o r  68%) o f  the  popu la t i on  o f  340 a r t i c l e s .  Table 21 i nd i ca tes  how 

many t imes each o f  t h e  a r t i c l e s  was evaluated. 

t h e  a r t i c l e s  were evaluated once. 

S l i g h t l y  l e s s  than h a l f  o f  

Twenty percent  of the  a r t i c l e s  were evalu- 

o f  t h e  a r t i c l e s  were evaluated by th ree  respon- 

mes any one a r t i c l e  was evaluated was seven, b u t  

t ime. The number o f  t imes each a r t i c l e  was 

t o  t h e  t o t a l  number of  eva lua t ions  made across 

t h e  e n t i r e  s e t  o f  documents, which i s  repo r ted  i n  t h e  f i n a l  column of t h e  

table.. As can be seen, a t o t a l  o f  500 a r t i c l e  eva lua t ions  were received. 

Table 22 r e p o r t s  t h e  number o f  t imes t h a t  documents w i t h i n  each o f  t h e  

subcategor ies o f  "aeronaut ics"  were evaluated. The l a r g e s t  number of evalua- 

t i o n s  were rece ived f o r  documents i n  t h e  aerodynamics and propu ls ion  

a t e d  by two respondents; 15% 

dents.  The most number of  t 

t h a t  occurred o n l y  1% of t h e  

eva lua ted  can be conver ted i 
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categor ies.  

o f  each o f  t h e  subcategor ies t o  t h e  sample of respondents. 

These f i g u r e s  g i v e  a good i n d i c a t i o n  o f  t h e  r e l a t i v e  importance 

Table 21. Number o f  Eva lua t ions  o f  S p e c i f i c  NASA Aeronaut ica l  Art icles: '  

Number o f  Eva lua t i ons  Tota 1 
pe r  A r t i c l e  Frequency Percentage Eva lua t ions  

One 

Two 

Three 

Four 

F i v e  

Six 

Seven 

Tota 1 

1 1 1  

47 
35 
18 

10 

9 
2 

48% 
20 

15 
4 

4 
4 
1 

1 1 1  

94 
105 

72 

50 

54 
14 

232 500 

*Data from Researcher/Designer Quest ionna i re .  

Table 22. Number o f  Eva lua t ions  o f  NASA Technical  A r t i c l e s  by "Aeronautics" 
Subca tegor i es;': 

Subcategory Number Percentage 
~~~ ~~ 

Ae rodynam i cs 

Propu ls ion  

Des i gn 

S tab i  1 i t y  

Genera 1 Aeronaut i cs  

Communication and Nav iga t ion  

T r a n s p o r t a t i o n  and Safe ty  

Research and Support 

I ns t rumen ta t i on  

To ta l  

57 
47 
33 
13 
12 

9 
7 

500 
- 

41% 
24 

1 1  

9 
7 
3 
2 

2 

1 

*Data f r o m  Researcher/Designer Ques t ionna i re  
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Respondents were asked to  indicate how they f i r s t  became aware of each 

o f  the documents they evaluated. 

Table 23 and  show t h a t  the researchers became aware o f  NASA documents most 

frequently through communication w i t h i n  the i r  own organization (30%).  

second most frequent way of learn about NASA documents was t h r o u g h  STAR ( 2 1 % ) .  

The t h i r d  most important  form for learning about documents was through face- 

to-face communication w i t h  NASA personnel (1 1%). O f  a1 1 remaining sources, 

each was used less  t h a n  10% of the time. 

Data are presented i n  ranked order i n  

The 

Table 23 .  Rank Order o f  Sources f o r  Learning About S p e c i f i c  NASA Aeronaut ica l  
A r t i c 1 e s :c 

Rank Source Percentage 

1 

2 

3 
4 
5 
6 
7 
8 

9 
10 

1 1  

Communication w i t h  co l leagues i n  own o r g a n i z a t i o n  

Abs t rac t  i n  STAR 

Face-to-face comnunication w i t h  NASA personnel 

Abs t rac t  i n SCAN 

Corporate l i b r a r y  p u b l i c a t i o n  

Technical  j o u r n a l  

Telephone communication w i t h  NASA personnel 

Communication w i t h  col leagues i n  o t h e r  o rgan iza t i ons  

Abs t rac t  i n  I A A  

W r i t t e n  communication w i t h  NASA personnel 

M i  sce l  laneous 

30% 
2 1  

1 1  

8 

7 
3 
3 
3 
1 

1 

12 

*Data from Researcher/Designer Quest ionna i re ,  Abs t rac t  Eva lua t ion ,  i tem R1. 

In  order to  determine the amount o f  the a r t i c l e  actually read t h a t  each 

assessment was based upon, as well as t o  provide information on the extent 

t o  which a r t i c l e s  a re  read, respondents were asked to  indicate w h a t  percentage 

of each a r t i c l e  they had read. 
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of a l l  respondents (47%)  repo r ted  having read a l l  o f  the document they 

evaluated and 80% repor ted  reading h a l f  o r  more o f  t he  document. Only 20% 

evaluated documents of which they had read l e s s  than h a l f .  Although n o t  a l l  

NASA documents may have been read t h i s  c l o s e l y ,  i t  appears t h a t  the documents 

evaluated f o r  t h i s  study had been e x t e n s i v e l y  examined by the researchers. 

Table 24. Amount o f  NASA Aeronaut ica l  A r t i c l e s  Read:! 

l e s s  than one th ree  
one- t e n t h  qua r te r  h a l f  qua r t e  r s  a1 1 

Amount read 10% 10% 22% 10% 47% 

"Data f rom Researcher/Designer Quest ionna i re ,  Abs t rac t  Eva lua t ion ,  i t em # 1 1 .  

Researchers a l s o  i n d i c a t e d  the frequency w i t h  which they referenced t h e  

s p e c i f i c  NASA t e c h n i c a l  a r t i c l e s  they were eva lua t i ng  i n  an 

c a t i o n  o r  i n  a t e c h n i c a l  p u b l i c a t i o n .  The data i n  Table 25 

t h r e e - f o u r t h s  o f  t h e  respondents had n o t  re ferenced the  NASA 

a r t i c l e s  i n  an in-house p u b l i c a t i o n ,  13% referenced i t  once, 

n-house p u b l i -  

n d i c a t e  t h a t  

t echn ica l  

9% twice, and 

t h e  remaining 4% referenced i t  th ree  o r  more t imes. 

t echn ica l  p u b l i c a t i o n s ,  91% i n d i c a t e d  n o t  having c i t e d  t h e  a r t i c l e s ,  4% 

referenced them once, and another 4% referenced them twice. 

With regard t o  other 

Table 26 con ta ins  a summary of t h e  data repo r ted  by the  respondents i n  

e v a l u a t i n g  s p e c i f i c  NASA documents. Respondents used a sca le  ranging from 

"1" f o r  "very unimportant"  t o  "7" f o r  "very impor tant"  t o  evaluate each 

a r t i c l e  on n i n e  dimensions. Data i n  t h e  t a b l e  have been grouped i n t o  f o u r  

categor ies by t h e  sca le  numbers shown i n  parentheses below each e v a l u a t i o n  

category. C l e a r l y  the respondents saw the  most impor tan t  aspect of t h e  
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a r t i c l e s  they evaluated as ma in ta in ing  t h e i r  profess ional  awareness; 71% 

sa id  t h a t  t he  a r t i c l e s  were impor tan t  o r  very  Snportant f o r  t h i s  func t i on .  

Equal ly  as c l e a r l y ,  t he  respondents i n d i c a t e d  t h a t  t he  a r t i c l e s  were unimpor- 

t a n t  f o r  saving t h e i r  company money and f o r  saving person hours on the work 

p ro jec t ;  24% sa id  they were impor tan t  f o r  saving money, 31% sa id  they were 

impor tan t  f o r  saving t ime. 

Table 25. Extent  o f  References o f  NASA Aeronaut ica l  A r t i c l e s  i n  In-House 
and Other Indus t r y  Technical  Pub l i ca t i ons+  

n o t  t h r e e  or 
referenced once tw ice  more t imes 

Referenced i n  an in-house 

Referenced i n  a techn ica l  

p u b l i c a t i o n  

publ  i c a t  i on  

74% 

91% 

13% 

4% 

9% 

4% 

4% 

2% 

ZtData f rom Researcher/Designer Ques t ionna i re ,  Abs t rac t  Eva lua t ion ,  items #9 
and 10. 

The remaining s i x  eva lua t i on  dimenions are  somewhat more complex t o  

i n t e r p r e t .  

more impor tan t  than unimportant:  

d a t i n g  t h e i r  own research (43% t o  38%). 

respondents i n d i c a t e d  t h a t  t he  a r t i c l e s  were somewhat l e s s  impor tan t  than 

unimportant:  

q u a l i t y  o f  work (39% t o  41%), he lp ing  t o  apply  t h e i r  own ideas (38% t o  41%), 

and suggest ing a1 t e r n a t i v e  methods (37% t o  43%). 

Respondents i n d i c a t e d  t h a t  two o f  t he  dimensions were somewhat 

p r o v i d i n g  new ideas (46% t o  34%) and v a l i -  

On the  o t h e r  f o u r  dimensions, 

p revent ing  d u p l i c a t i o n  o f  work (40% t o  44%), improving the  

Taken together,  these data i n d i c a t e  t h a t  i n d u s t r y  personnel cons ider  

NASA t echn ica l  publ  i c a t i o n s  more impor tan t  for main ta in ing  pro fess iona l  
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awareness, as a source for new ideas, and as a way to  validate the i r  own 

research. Important, though somewhat less  so, are helping apply the i r  own 

ideas, preventing duplication of work, suggesting alternative methods, and 

improving the quality of work. 

the work project. 

Least important are saving time a n d  money i n  

Industry Comnunication w i t h  NASA Personnel 

Frequency 

Reading technical publications and a r t i c l e s  i s  n o t  the only way i n  which 

industry personnel learn about research findings and projects be ing  generated 

by NASA. Various forms of d i rec t ,  personal communication with NASA personnel 

are  an important, and i n  some cases the primary, source of  new information. 

Yet l i t t l e  i s  known a b o u t  the frequency and importance of these communication 

and  information l inks,  especially from the viewpoint of industry personnel. 

Consequently, executives a n d  researchers were asked t o  estimate the frequency 

w i t h  which they communicate w i t h  NASA personnel (see Executive Questionnaire, 

items #8a - loa, a n d  Researcher/Designer Questionnaire, items #9a - l l a )  and  

to  indicate the importance of the various forms o f  contact. 

frequency of contact are reported i n  t h i s  section; the data on the importance 

o f  the contacts are discussed i n  the following section. 

The d a t a  on 

Three types of contacts were examined: (1  ) di rec t  face-to-face communi- 

cation, ( 2 )  telephone conversations, and ( 3 )  written correspondence. The 

resul ts  a re  presented i n  Table 27, where the d a t a  are reported separately 

for  the two groups, and as averages (rounded to  the nearest whole number) 

per year. Both groups were f ree  to  estimate the i r  frequency of contact either 

by month  or by year. 
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Table 27. Frequency o f  Execut ive and Researcher Communication w i t h  NASA 
Pe rson ne 1 

Type of Communication Execut ives Researchers 

D i r e c t ,  f a c e - t o - f a c e  communication 16'/yr;: 8 /y r  

Telephone conversa t ions  22/yr IY /y r  

W r i t t e n  correspondence IO/yr 7/y r 

Tota 1 s 48/yr 34/yr 

*Numbers rep resen t  the average ( a r i t h m e t i c  mean) responses rounded t o  the 
neares t  whole number p rov ided by execut ives  (see Execut ive Quest ionna i re  
#8a - 10a) and by researchers (see Researcher/Designer Quest ionna i re  #9a - 
1 l a ) .  

For face-to-face communication, the executives reported a n  average o f  

sixteen contacts per year, while the researchers reported only h a l f  as many 

contacts per year (8  contacts). Executives and researchers had about the 

same level of frequency of telephone conversations w i t h  NASA personnel; 22 

per year for  the executives and 19 per year for the researchers. Executives 

reported corresponding w i t h  NASA personnel s l ight ly  under once per m o n t h  

(10 times per year ) ,  while researchers reported corresponding a t  about half 

t h a t  r a t e ,  seven t imes per  year. 

As the f i n a l  l ine  of Table 27 indicates,  when a l l  three forms of  communi- 

cation a r e  combined, the average number of  total  contacts per year i s  48 for 

executives and 34 for researchers. I n  other terms, t h i s  averages out t o  

around one contact per week by executives and one every ten days or  so for 

researchers. 

. Importance 

To indicate how they viewed the importance o f  their communication w i t h  

NASA personnel f o r  a l l  three types o f  communication, respondents were provided 
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a seven p o i n t  sca le which ranged from "1" represent ing "very unimportant"  t o  

"7" rep resen t ing  ' 'very impor tant . "  The data a re  presented i n  Table 28, where 

the numbers on the seven p o i n t  sca le have been combined i n t o  f o u r  categor ies:  

very unimportant,  i tems 1 and 2; unimportant, i t e m  3; important,  i t em 5; and 

very impor tant ,  i tems 6 and 7. Data are repo r ted  as percentages o f  t he  t o t a l  

number of  execut ives and researchers responding t o  each quest ion;  t he re  a re  

l e s s  than 1% unusable data f o r  each quest ion.  

Execut ives r e p o r t  t h a t  d i r e c t ,  face- to- face communication i s  very 

impor tan t  (42%) and tw ice  as impor tant  as w r i t t e n  correspondence (21%) w i t h  

NASA personnel. 

f o r  t he  researchers;  38% s a i d  face- to- face communication was very impor tant  

w h i l e  o n l y  22% s a i d  t h a t  w r i t t e n  communication was very impor tant .  A t h i r d  

o f  t he  execut ives (35%) i n d i c a t e d  t h a t  t h e  telephone was a very impor tant  

means o f  communication w i t h  NASA personnel, w h i l e  40% o f  t he  researchers 

i n d i c a t e d  t h a t  i t  was very important.  

comnunication more impor tant  than telephone communication (42% t o  35%) , b u t  

researchers see i t  as about t h e  same i n  importance (38% f o r  face-to-face 

versus 40% f o r  t h e  te lephone).  

The same r e s u l t  a l s o  holds, though n o t  q u i t e  so s t rong ly ,  

Execut ives consider face- to- face 

When Tables 27 and 28 a r e  examined together ,  several  f i n d i n g s  emerge. 

Execut ives communicate tw ice  as f requen t l y  by telephone as by face- to- face 

communication, b u t  they consider face- to- face communication t o  be more 

impor tant .  Execut ives w r i t e  l e s s  f r e q u e n t l y  t o  NASA personnel than communi- 

c a t e  o r a l l y ,  and they consider  w r i t i n g  much l e s s  impor tant .  

face-to-face communication w i t h  NASA personnel on l y  about h a l f  as f r e q u e n t l y  

Researchers have 

as execut ives,  b u t  they r a t e  i t  almost as h i g h  i n  importance. They speak on 

the phone a l i t t l e  l e s s  f r e q u e n t l y  than do t h e  execut ives,  b u t  they r a t e  i t  
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Table 28. Eva lua t i on  o f  Importance of Communication w i t h  NASA Personnel:: 

Type o f  Communication Execut ives Researchers 

D i r e c t ,  face- to - face  

Very unimportant ( I  ,2)*$: 

Unimportant ( 3 )  
Important (5) ;?fi;t$: 

Very impor tant  (6.7) 

Te 1 eDhone 

2 5% $:A $: 30% 

6 5 

42 38 

16 16 

Very un impor tant  26% 28% 

Unimportant 6 5 
Important 16 16 
Very impor tant  35 40 

W r i t t e n  correspondence 

Very un impor tant  37% 38% 
Unimportant 1 1  8 
I mpo r t an t 21 14 
Very impor tant  21 22 

$$This t a b l e  r e p o r t s  the responses prov ided by 144 execut ives t o  Execut ive 
Quest ionnai re,  items #8b - 10b and by 289 researchers i n  Researcher/ 
Designer Quest ionnai re,  items #gb - l l b .  

:\::A seven p o i n t  sca le  ranging from "1"  f o r  "very unimportant"  t o  "7" f o r  
"very impor tant"  has been d i v i d e d  i n t o  f o u r  ca tegor ies  as i nd i ca ted  by 
the  numbers in parentheses. 

answering the quest ion.  I n  almost a l l  cases the re  was less  than 1 %  
o f  "no response," wrong codes, o r  miss ing  data.  

*:$:::\To s i m p l i f y  the  above tab le ,  the percentages a r e  n o t  repor ted  f o r  the 
midd le  category,  n e i t h e r  impor tant  nor  un impor tant  (4 ) .  These percen- 
tages are :  D i r e c t ,  face- to- face,  1 1 %  f o r  execut ives  and researchers;  
Telephone, 18% f o r  execut ives and 1 1 %  f o r  researchers;  and W r i t t e n  
Correspondence, 10% f o r  execut ives  and 18% f o r  researchers.  

***Al l  percentages t o t a l  t o  100% which c o n s t i t u t e s  the  number of  people 
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h i g h e r  i n  importance than do the execut ives and h ighe r  i n  importance than 

they  r a t e  face-to-face communication. Researchers do n o t  w r i t e  f requen t l y  t o  

NASA personnel , even 

i t  a ve ry  impor tan t  

t h i s  f i n d i  ng o f f e r e d  

i s  t h e  necess i t y  f o r  

on a p r o j e c t ;  t y p i c a  

l e s s  than do the execut ives,  and they do n o t  cons ider  

orm of communication. One p l a u s i b l e  explanat ion f o r  

by a number of execut ives i n  the  personal i n te rv iews  

q u i c k l y  o b t a i n i n g  i n f o r m a t i o n  when a company i s  working 

ly, w r i t t e n  requests take the g r e a t e s t  amount of t ime 

and are, consequently, o f ten  t h e  l e a s t  des i rab le .  

The execut ives made a number of o t h e r  observat ions du r ing  the  personal 

i n t e r v i e w s  which a r e  r e l e v a n t  t o  the  communication between NASA and the  

a i r c r a f t  companies. 

c o n t a c t  between the  two was h i g h l y  impor tant .  

f i n a n c i a l  c o n s t r a i n t s  on both NASA and t h e i r  own f i rms ,  most thought t h a t  an 

i n c r e a s e  i n  d i r e c t ,  personal con tac t  would be d e s i r a b l e  and b e n e f i c i a l .  

Several  execut ives f e l t  t h a t  NASA and t h e  companies ought t o  v i s i t  each o the r  

on an equal frequency r a t h e r  than t h e  i n d u s t r y v i s i t i n g  NASA most of  the t ime 

as i s  c u r r e n t l y  t he  case. 

Most execut ives i n d i c a t e d  t h a t  they thought the  d i r e c t  

Though they recognized the  

When asked about t h e  o b j e c t i v e s  t h a t  such v i s i t s  ought t o  accomplish, 

execu t i ves  s a i d  such t h i n g s  as "keep the  companiesabreastof  c u r r e n t  NASA 

p r o j e c t s  and t h e  s t a t e  of t he  a r t , "  " teach new techniques and help i n d u s t r y  

personnel  develop techn ica l  understanding i n  s p e c i f i c  sub jec t  areas," ' 'discuss 

o b j e c t i v e s ,  schedules, resources and problems p e r t a i n i n g  t o  fu tu re  c o n t r a c t  

areas ,'I and " d i  scuss problems of  con t rac ts  i n  progress. It 

One execu t i ve  i n d i c a t e d  t h a t  NACA had a "committee" w i t h  people from 

NACA, u n i v e r s i t i e s ,  and i n d u s t r y  which met a couple o f  t imes per  year.  

produced a news le t te r  which was i n f o r m a l  b u t  focused on t h e  r e l a t i v e  
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importance of  var ious research endeavors. Though i t  had t h e  image o f  a t h i n k  

tank, i t  g r e a t l y  benef i ted t h e  i n d u s t r y  by eva lua t i ng  d i f f e r e n t  ideas and 

communicating t h a t  t o  the  ae ronau t i ca l  i n d u s t r y .  While he recognized t h a t  

o the r  committees e x i s t  today, he f e l t  t h a t  t h i s  p a r t i c u l a r  " p r i o r i  t i z i n g "  

f u n c t i o n  has disappeared i n  recen t  years and should be r e i n s t i t u t e d .  

Execut ive Comparison o f  NASA and NACA 

Executives, p a r t i c u l a r l y  those who have been a p a r t  o f  t he  a i r c r a f t  

i n d u s t r y  f o r  more than 25 years,  sometimes have occasion t o  compare t h e  

func t i on ing  and performance of NASA w i t h  i t s  predecessor, t h e  Nat ional  

Advisory Committee on Aeronaut ics (NACA). 

viewed r e l a t i v e  t o  NACA, i n d u s t r y  execut ives were asked t o  respond t o  f i v e  

quest ions which compared t h e  two o rgan iza t i ons  (see Execut ive Quest ionnai re,  

i tems P21 - 25). 

i n te rv iews .  

n a i r e s  and the i n te rv iews .  

I n  order  t o  determine how NASA i s  

The same i ssue  was a l s o  discussed i n  t h e  execut ive personal 

I n  t h i s  s e c t i o n  we r e p o r t  t he  f i n d i n g s  from bo th  t h e  quest ion-  

O f  the 144 execut ives i n  the study, 90 (63%) i n d i c a t e d  t h a t  they had 

d i r e c t ,  personal experience w i t h  NACA. 

execut ives t o  the  f i v e  quest ions a r e  repo r ted  i n  Table 29. The f i r s t  ques t i on  

asked whether the  execut ives thought i t  i s  e a s i e r  f o r  t h e i r  employees t o  

apply  the  i n fo rma t ion  found i n  the  present  NASA p u b l i c a t i o n s  than i t  was i n  

t h e  e a r l i e r  NACA pub1 i c a t i o n s .  

another 21% m i l d l y  agreed t h a t  p resen t  NASA p u b l i c a t i o n s  a r e  e a s i e r  t o  apply  

than t h e  e a r l i e r  NACA ones. 

wi th t h i s  i tem. 

The data f o r  the  responses by the  90 

Twenty-seven percent  s t r o n g l y  agreed and 

Only 20% e i t h e r  s t r o n g l y  o r  m i l d l y  disagreed 

These data i n d i c a t e d  t h a t  t h e  execut ives g e n e r a l l y  f ee l  t h a t  
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t h e i r  employees f i n d  i t  e a s i e r  t o  apply  i n f o r m a t i o n  found i n  NASA p u b l i c a t i o n s  

than t h a t  which was contained i n  NACA p u b l i c a t i o n s .  

Table 29. Execut ive Comparison o f  NASA and NACA* 

Evaluat ion**  

S t a teme n t 

St rong ly  M i l d l y  M i l d l y  S t rong ly  
Agree Agree Disagree Disagree 
( 1-2) (3) (5) (6-7) 

27% 
Easier  t o  app ly  i n fo rma t ion  found 

i n  NASA documents 21% 10% 10% 

19 25 8 1 1  

13 19 1 1  2 ,  

15 12 1 1  10 

In fo rma t ion  f rom NASA i s  super io r  26 13 19 13 

Eas ie r  t o  v a l i d a t e  f i n d i n g s  w i t h  

B e t t e r  j o b  o f  p r o v i d i n g  a l t e r n a t i v e  

B e t t e r  j o b  o f  h e l p i n g  t o  c u t  cos ts  

NASA documents::;'=+ 

methods w i t h  NASA documents 

w i t h  NASA documents;:** 

;fFrom Execut ive  Quest ionna i re ,  items #21 - 25. O f  the  144 execut ives i n  
the study, 90 repo r ted  personal  exper ience w i t h  NACA. Th is  t a b l e  i s  based 
on these 90 responses. 

agree nor  d isagree a r e  n o t  inc luded.  These percentages f o r  each i tem are :  
1. (Eas ie r  t o  a p p l y ) ,  32%, 2. 37%, 3. 36%, 4. 52%, 5. 29%. 

*;F;tTo c o n t r o l  f o r  response order  b ias ,  t he  wording o f  these two items i n  the 
ques t i onna i re  i s  oppos i te  of  t h a t  presented here (see items 22 and 24).  
For cons is tency  o f  p resen ta t i on  w i t h  the  o the r  th ree  items (#21 ,  23, and 
25), t he  wording and data have been reversed i n  t h i s  tab le .  The t a b l e  may 
be read c o r r e c t l y  as presented w i t h o u t  any loss  of i n fo rma t ion  or a l t e r a -  
t i o n  and i n t e r p r e t a t i o n .  

:'=+To s i m p l i f y  the  p resen ta t i on  i n  the  above tab le ,  the percentages f o r  the  

The second quest ion asked whether i t  was e a s i e r  t o  v a l i d a t e  f i n d i n g s  w i t h  

NASA documents than w i t h  NACA documents. ( I n  order  t o  c o n t r o l  f o r  response 

o rde r  b ias ,  t he  wording of quest ions 2 and 4 were opposi te  of t h e  wording 

presented here. The wording o f  t h e  quest ions - and the  data - have been 

reversed i n  t h i s  d i scuss ion  f o r  cons is tency o f  presentat ion;  t h i s  m o d i f i c a t i o n  
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c 

has no e f f e c t  on t h e  f i nd ings . )  

m i l d l y  agreed (44% agreed t o  some e x t e n t )  t h a t  i t  i s  e a s i e r  t o  v a l i d a t e  

Nineteen percent  s t r o n g l y  agreed and 25% 

f i n d i n g s  w i th  NASA documents; o n l y  19% s t r o n g l y  o r  m i l d l y  disagreed. 

Execut ives were asked whether they thought NASA documents d i d  a b e t t e r  

j o b  o f  p r o v i d i n g  a l t e r n a t i v e  methods than NACA documents. The responses t o  

t h i s  ques t i on  were more evenly  d i v i d e d  than were those t o  the  prev ious two 

quest ions:  34% agreed w i t h  t h i s  statement and 30% disagreed. 

When asked whether NASA documents d i d  a b e t t e r  j o b  o f  he lp ing  t o  c u t  

costs,  a t o t a l  of 27% of  t he  execut ives agreed and 21% disagreed. F i n a l l y ,  

when asked whether they thought NASA in format ion was super io r  t o  t h a t  pro-  

v ided by N A C A ,  a l a r g e  number of execut ives (39%) agreed (26% s t r o n g l y  and 

13% m i l d l y )  t h a t  NASA i n f o r m a t i o n  was super ior .  A s u r p r i s i n g l y  l a r g e  31%, 

however, a l s o  disagreed: 19% m i l d l y  and 13% s t rong ly .  

I n  summary, t he  data repo r ted  i n  Table 29 seem t o  i n d i c a t e  t h e  f o l l o w i n g :  

7 .  Execut ives fee l  most s t r o n g l y  t h a t  t h e  in format ion provided 
by NASA i s  e a s i e r  t o  apply.  

2. Execut ives h o l d  r a t h e r  s t rong  b u t  d i v i d e d  fee l i ngs  about 
whether i n fo rma t ion  from NASA i s  b e t t e r  than t h a t  provided 
by NACA. 
slightly l e s s  than a third think t h a t  NACA was superior. 

S l i g h t l y  more than a t h i r d  t h i n k  NASA i s  super ior ,  

3. Execut ives have d i v i d e d  opin ions about whether NASA does 
a b e t t e r  j o b  of he lp ing  t o  c u t  costs .  
q u a r t e r  i n d i c a t e d  t h a t  they thought NASA was b e t t e r ;  a l i t t l e  
less than a q u a r t e r  thought NACA was b e t t e r .  

A l i t t l e  more than a 

4. Executives, i n  a r a t i o  o f  more than two-to-one (44% t o  19%), 
f e l t  t h a t  i t  i s  e a s i e r  t o  v a l i d a t e  f i n d i n g s  w i t h  NASA documents. 

5. Execut ives were r a t h e r  s t r o n g l y  d i v i d e d  on whether NASA docu- 
ments do a b e t t e r  j o b  o f  p r o v i d i n g  a l t e r n a t i v e  methods. J u s t  
over  a t h i r d  s a i d  NASA was b e t t e r ;  j u s t  under a t h i r d  s a i d  
NACA was b e t t e r .  
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While t h e  r e s u l t s  i n  Table 29 genera l l y  i n d i c a t e  t h a t  execut ives view 

NASA more favorably  than they do NACA, the  data a l so  show a f a i r l y  l a r g e  

percentage who view NACA as super io r  i n  some aspects. 

w i t h  t h e  execut ives prov ide  some a d d i t i o n a l  i n s i g h t  and some explanat ions f o r  

these f i nd ings .  

The personal i n te rv iews  

A number o f  execut ives were q u i t e  e x p l i c i t  i n  the  ways they thought  NACA 

p u b l i c a t i o n s  were super io r  t o  those produced by NASA f rom t h e  s tandpo in t  of 

t h e  a i r c r a f t  i ndus t r y .  

research, prov ided more d e f i n i t i v e  statements, and prov ided more comprehen- 

s i v e  data. 

problem, t h e  s tud ies  and r e p o r t s  were more comprehensive and exhaust ive,  and 

as such have become known as c l a s s i c s  i n  t h e  f i e l d ;  t h e  data were almost always 

prov ided i n  t h e  repo r t s .  

t ha t  i n d u s t r y  personnel cou ld  l e a r n  new methods and ways of conduct ing 

research, r a t h e r  than j u s t  the  r e s u l t s  o f  those new methods. 

t i v e ,  who was a l s o  a c h i e f  engineer, noted, NACA used a l o t  of what migh t  be 

c a l l e d  a "cookbook approach," p r o v i d i n g  t h e  data so t h a t  t h e  engineers could 

r e p l i c a t e  t h e  f i n d i n g s  f o r  themselves. 

c u r r e n t  NASA repor ts .  

The NACA pub l i ca t i ons ,  they say, were more bas ic  

Rather than smal l  s tud ies  cover ing  a s p e c i f i c  spec ia l i zed  area o r  

Even ex tens ive  t u t o r i a l s  were sometimes publ ished so 

As one execu- 

That s i t u a t i o n  r a r e l y  e x i s t s  i n  

A scenar io  was sketched by a number o f  execut ives which may he lp  t o  

put some of these responses i n t o  perspec t ive .  

venture i n t o  t h e  space program, NACA was t h e  undisputed leader  i n  t h e  aero- 

n a u t i c a l  i ndus t r y .  I t  d i d  much o f  the  bas ic  research on engines, a i r f o i l s ,  

he l i cop te rs ,  and on many o f  the  bas ic  aeronaut ica l  concepts, and prov ided 

t h i s  i n fo rma t ion  t o  t h e  a i r c r a f t  i n d u s t r y  which a t  t h a t  t ime was t o o  smal l  t o  

P r i o r  t o  t h i s  coun t ry ' s  
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do very much of  i t s  own basic research. The companies themselves then d i d  

, 

. 

much of the applied research. 

NACA's  e f fo r t s  were narrowly focused on aeronautical problems, and th i s  

narrowness of purpose led t o  high quali ty,  in-depth research on basic topics. 

When NASA was formed as a replacement for NACA and pursued this country's 

objectives of space exploration, i t  was necessary for NASA to undertake a 

much broader area of research with a much more pragmatic and  applied orien- 

ta t ion .  During this period of major space orientation, NASA largely neglected 

research i n  the area of aeronautics; as a resu l t ,  the larger a i r c ra f t  companies 

developed t h e i r  own research programs a n d  began to  f i l l  the gap which NASA 

had le f t .  W i t h  the recent reorientation of NASA t o  develop a better balanced 

program i n  aeronautics a n d  astronautics, NASA has begun t o  reestablish the 

excel lent  program of aeronautical research t h a t  existed d u r i n g  the days of 

NACA . 
The following are  some of the comments by executives about w h a t  they see 

NASA's role  should be today: 

"NASA should be doing basic research and developing advanced 
technology. However, NASAlikesto do, for  pol i t ical  and image reasons, 
w h a t  industry should be do ing  and, t o  a large extent, does i t  bes t . "  

"NASA should be conducting fundamental research pointing to  new 
concepts, concentrating less  on hardware and more on new concepts." 

"NASA should be the leader i n  developing technology, a common base 
f o r  a l l  companies i n  the aerospace industry, recognizing w h a t  research 
and development i s  needed and contracting for  i t ,  and then making 
information results available i n  the common l i t e r a tu re . "  

"In the data i t  provided, NACA was more precise, meticulous, and 
thorough i n  following t h r o u g h  the calculations. 
across more sloppy, more "black box," which i s  a f ac t  t h a t  leads 
t o  reduction i n  i t s  credibi l i ty .  
unknown errors, thus aggravat ing the problem." 

NASA today comes 

Even computer programs often have 
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"Un l i ke  NACA, NASA does n o t  t r a n s l a t e  i n fo rma t ion  f o r  designers i n t o  
t h e i r  terms and w i t h  t h e  k inds o f  conclusions which a r e  needed. NASA 
pub1 i c a t i o n s  a re  n o t  w r i t t e n  f o r  company technologists. ' '  

Accuracy of I n d u s t r y  Execut ives'  Views o f  
The i r  EmDlovees' Relat ionshiD w i t h  NASA 

I n d u s t r y  execut ives o f t e n  a r e  i n  a p o s i t i o n  where they must speak f o r  

t h e  i n d u s t r y ,  o r  a t  l e a s t  t h e i r  own company's r o l e  i n  i t .  While g r a n t i n g  

bo th  t h e  r i g h t  and the r e s p o n s i b i l i t y o f e x e c u t i v e s  t o  represent  t h e i r  own 

views, as w e l l  as present  the  o f f i c i a l  p o s i t i o n s  o f  t h e i r  companies, i t  i s  

s t i l l  app rop r ia te  t o  r a i s e  t h e  quest ion o f  t he  degree t o  which execut ives 

( o r  anyone e l s e )  a r e  accurate when they represent  the views of t h e i r  employees. 

To p rov ide  data on t h i s  impor tant  t o p i c ,  execut ives were asked t o  p r e d i c t  

how they thought the  researchers, designers, engineers, and s c i e n t i s t s  i n  

t h e i r  company would respond t o  a s e t  o f  quest ions contained i n  the  Researcher/ 

Designer Quest ionnai re.  A comparison between these p r e d i c t i o n s  and the  

researchers '  ac tua l  responses prov ides a measure o f  accuracy which i s  t h e  

focus of t h i s  sect ion.  The data f o r  t he  o r i g i n a l  responses g iven both by 

researchers and execut ives have a l ready been presented and discussed e a r l i e r  

in t h i s  r e p o r t .  

c o r r e c t l y  p r e d i c t  the views o f  t h e i r  employees. 

I n  t h i s  sect ion,  we examine the  a b i l i t y  o f  t he  execut ives t o  

Data a re  repor ted i n  Table 30. Column A prov ides data (a l ready  d i s -  

cussed elsewhere) about t h e  execu t i ves '  response t o  t h e  quest ions,  and i s  

prov ided f o r  comparative purposes on ly .  Column B prov ides the  execut ives '  

p r e d i c t i o n s  o f  t h e  responses g i ven  by a t y p i c a l  researcher. Column C pro- 

v ides t h e  a c t u a l  responses prov ided by t h e  researchers i n  t h i s  study ( these 

data have a l s o  been p r e v i o u s l y  discussed i n  t h i s  r e p o r t ) .  
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. 

D, prov ides t h e  accuracy data and i s  determined by t a k i n g  the  d i f f e r e n c e  o f  

Column B minus Column C. 

more the  execu t i ves '  p r e d i c t i o n s  a r e  l i k e  the ac tua l  responses o f  t h e  

researchers and consequently, t h e  h igher  i s  t h e  execut ives '  accuracy. The 

l a r g e r  the  abso lu te  value o f  t he  number ( e i t h e r  p o s i t i v e  o r  negat ive) ,  t he  

poorer the accuracy. 

est imated the  resei i rchers '  response; negat ive numbers i n d i c a t e  t h a t  t he  

execut ives under-estimated. 

The c l o s e r  the  numbers i n  Column D a r e  t o  zero, t h e  

P o s i t i v e  numbers i n d i c a t e  t h a t  t h e  execut ives over-  

There a re  two very i n t e r e s t i n g  r e s u l t s  revealed i n  t h i s  t a b l e .  F i r s t ,  

an examination o f  Column D i n d i c a t e s  t h a t  t h e  execut ives a r e  q u i t e  accurate 

i n  t h e i r  p r e d i c t i o n s  o f  t he  responses o f  t h e i r  employees. The l a r g e s t  inaccur-  

acy was i n  p r e d i c t i n g  the  e f f o r t  necessary t o  o b t a i n  NASA documents: 

seven p o i n t  scale,  execut ives over-est imated the  d i f f i c u l t y  by h a l f  a sca le 

p o i n t ,  +.5. 

employees' communication w i t h  NASA was a t3 t imes pe r  year  over-est imate o f  

t h e  frequency o f  t h e i r  employees' face- to- face communication w i t h  NASA (execu- 

t i v e s  p r e d i c t e d  11 t imes pe r  year  f o r  t h e  researchers).  

r e a l  d i f f e r e n c e  i n  t h e  importance o f  t h e  use o f  NASA documents t o  t h e i r  

employees, though they over-est imate t h i s  d i f f e r e n c e  a 1 i t t l e  b i t .  

o f  communicating w i t h  NASA v i a  l e t t e r  i s  another d i f f e r e n c e  between themselves 

and t h e i r  employees t h a t  they c o r r e c t l y  perceive.  

on a 

The l a r g e s t  inaccuracy i n  assessing t h e  frequency o f  t h e i r  

They a l s o  see a 

Frequency 

I n  the personal  i n te rv iews ,  execut ives i n d i c a t e d  one major d i f ference 

between t h e i r  own techn ica l  i n f o r m a t i o n  needs and those o f  t h e i r  researchers.  

While t h i s  v a r i e s  somewhat w i t h  t h e o r e t i c a l  i n t e r e s t s  and mathematical 

emphases, almost a l l  execut ives i n d i c a t e d  t h a t  they look  f o r  broad ideas, 

overviews of research p r o j e c t s ,  summaries of major research f ind ings,  and 
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bas ic  issues. T h e i r  employees on t h e  o t h e r  hand a r e  much more concerned w i t h  

the  procedures f o r  research, t h e  d e t a i l s  o f  t he  data, ref inements i n  a n a l y t i c  

techniques, and a l l  the  o the r  s p e c i f i c  f a c t o r s  which are  necessary t o  c a r r y  

o u t  t he  research and/or design program. 

the  way NASA was se rv ing  t h e  in format ion needs o f  t h e i r  employees, most 

execut ives f e l t  q u i t e  s t r o n g l y  t h a t  NASA techn ica l  i n fo rma t ion  d i d  n o t  p rov ide  

them w i t h  t h e  good abs t rac ts ,  adequate summaries, good t h i n k  pieces, and provo- 

c a t i v e  perspec t ive  papers t h a t  they needed and wanted. 

I r r e s p e c t i v e  o f  t h e i r  op in ions about 

I n  general ,  the  data i n  Table 30 show t h e  execut ives t o  be h i g h l y  

accurate i n  t h e i r  percept ions o f  t h e i r  employees' responses. 

several  d i s t i n c t i o n s  between themselves and t h e i r  employees, d i s t i n c t i o n s  

which appear t o  e x i s t  i n  f a c t .  

t h e  f ind ings  o f  these data beyond t h e  s e t  o f  quest ions over which they were 

asked, nor  t o  any general  c h a r a c t e r i s t i c  o f  execut ives,  they do speak w e l l  

f o r  the  degree t o  which execut ives i n  the  aeronaut ics  i n d u s t r y  appear t o  be 

i n  touch w i t h  those they manage. 

They a l s o  see 

While we would n o t  be w i l l i n g  t o  ex t rapo la te  

C 

Concl u s i  ons 

Th is  s e c t i o n  repo r ted  assessments o f  NASA p u b l i c a t i o n s  from a v a r i e t y  o f  

o b t a i n i n g  pub l i ca t i ons ,  us ing  pub l i ca t i ons ,  communicating w i t h  perspect ives:  

NASA, comparisons o f  NASA w i t h  NACA, and accuracy o f  execut ives '  views o f  

t h e i r  employees' r e l a t i o n s h i p s  w i t h  NASA. 

t h i s  sec t i on  and t h e i r  complex i ty ,  major  conc lus ions have been s ta ted  through- 

o u t  t h e  t e x t .  The f o l l o w i n g  a r e  some o v e r a l l  conclusions. 

Because o f  the  number o f  t o p i c s  i n  
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Obtain ing NASA Publ i c a t i o n s  

The company l i b r a r y  i s  a very impor tant  l i n k  i n  the process o f  dissemin- 

a t i n g  NASA t e c h n i c a l  in format ion.  

1 i b r a r i a n s  appear t o  func t i on  e f f e c t i v e l y  as f a c i  1 i t a t o r s .  Most company 

l i b r a r i e s  a r e  considered by execut ives and researchers as valuable resources 

which f u n c t i o n  e f f i c i e n t l y .  Where problems occur, they appear t o  be i n  t h e  

p o l i c i e s  and procedures which occur between complet ion o f  a p u b l i c a t i o n  and 

i t s  r e c e i p t  a t  a company. 

which p u b l i c a t i o n s  a r e  chosen f o r  index ing i n  STAR, made a v a i l a b l e  on auto- 

ma t i c  d i s t r i b u t i o n ,  and made a v a i l a b l e  i n  hardbound copies, ( 2 )  t he  adequacy 

o f  i n s t r u c t i o n s  f o r  o rde r ing  NASA p u b l i c a t i o n s  through STIF, (3 )  t h e  e f f e c -  

t iveness o f  i n v o i c i n g  and sh ipp ing  documents, and ( 4 )  the amount of t ime 

requ i red  t o  produce and d i s t r i b u t e  NASA p u b l i c a t i o n s .  

Less than in termediar ies,  most company 

Some of these problems appear t o  i nc lude :  (1 )  

Assessments o f  NASA Publ i c a t i o n s  

While a l l  NASA p u b l i c a t i o n s  may n o t  have the  same l e v e l  of readership,  

about 76% of  t he  aeronaut ica l  documents i n  the s tudy had been read and 80% o f  

those had been read from h a l f  t o  completely.  There a re  i n d i c a t i o n s  t h a t  NASA 

ae ronau t i ca l  pub1 i c a t i o n s  a re  somewhat l a c k i n g  i n  meeting bas i c  i n f o r m a t i o n  

needs of researchers,  p a r t i c u l a r l y  i n  the  areas of a i r c r a f t  design, bas i c  

a i r c r a f t  research, inst rumentat ion,  s t a b i l i t y ,  and p ropu ls ion .  The most 

impor tan t  aspect o f  t h e  a r t i c l e s  they evaluated were seen by researchers t o  

be ma in ta in ing  profess ional  awareness. Apparent unimportant aspects of NASA 

p u b l i c a t i o n s  a r e  seen as h e l p i n g  t o  save money o r  saving t ime. 

where NASA p u b l i c a t i o n s  perhaps should do a b e t t e r  job,  from t h e  v iewpo in t  o f  

company users, i n c l u d e  p r o v i d i n g  new ideas, v a l i d a t i n g  company research, 

Some areas 
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prevent ing d u p l i c a t i o n  of  work, improving the  q u a l i t y  of work, app ly ing  ideas, 

and suggesting a l t e r n a t i v e  methods. 

NASA inadequacies, as repo r ted  i n  a subsequent sec t i on  of t h i s  chapter.  

Several o f  these a l s o  were i d e n t i f i e d  as 

I n d u s t r y  Communication w i t h  NASA 

Face-to-face and telephone communication between company and NASA 

personnel a r e  considered t o  be very impor tant  by execut ives and researchers, 

t he  telephone o f t e n  used f o r  qu ick i n f o r m a t i o n  o r  p r e l i m i n a r y  in format ion-  

seeking and face- to- face communication used when a s i t u a t i o n  i n d i c a t e s  the  

need f o r  g rea te r  depth of  i n fo rma t ion .  Personal i n t e r v i e w s  i n d i c a t e d  t h a t  

t he  outcomes o f  these communication i n t e r a c t i o n s  genera l l y  a re  considered t o  

be most s a t  i s f a c t o r y .  

Execut ive Comparisons o f  NASA and NACA 

Overa l l ,  execut ives b e l i e v e  i t  i s  somewhat e a s i e r  f o r  t h e i r  employees 

t o  apply  the in format ion from NASA than i t  was from NACA, a l though one of 

t he  issues i d e n t i f i e d  by researchers (see s e c t i o n  on Major Issues) i s  t he  

l a c k  of  a p p l i c a b i l i t y  o f  NASA p u b l i c a t i o n s .  This  suggests t h a t  NASA p u b l i -  

c a t i o n s  are e a s i e r  t o  apply  than were those o f  NACA b u t  s t i l l  n o t  up t o  the  

expectat ions of d i r e c t  users. Execut ives a l s o  i n d i c a t e d  they b e l i e v e  i t  i s  

e a s i e r  t o  v a l i d a t e  f i nd ings  w i th  NASA p u b l i c a t i o n s  than w i t h  those of NACA, 

b u t  again researchers, as repo r ted  i n  a subsequent sect ion,  r a i s e  t h i s  as 

somewhat o f  an inadequacy o f  NASA today. 

Areas which should be o f  some concern t o  NASA i n c l u d e  the  f a c t  t h a t  

execut ives h o l d  s t rong  b u t  d i v i d e d  f e e l i n g s  about whether i n fo rma t ion  from 

NASA i s  b e t t e r  than t h a t  prov ided by NACA, as i s  the case w i t h  whether NASA 

documents do a b e t t e r  j o b  o f  h e l p i n g  t o  c u t  cos ts  and p rov ide  adequate 
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a1 t e r n a t e  methods. I n  personal i n te rv iews ,  i n d u s t r y  leadership o f  NACA was 

o f t e n  c i t e d  as an area where NASA does n o t  compare as favorably ,  a s  w e l l  as 

i n  t h e  types o f  bas i c  research conducted by NACA which i s  n o t  c a r r i e d  on by 

NASA. 

Accuracy o f  Execut ives '  Views of T h e i r  Employees' Re la t i onsh ip  w i t h  NASA 

One o f  t h e  quest ions addressed was the  accuracy o f  execut ives i n  speaking 

f o r  t h e  i n d u s t r y  o r  t h e i r  company i n  a c t u a l l y  r e f l e c t i n g  the  v iewpoints  o f  

t h e  d i r e c t  users of  NASA techn ica l  in format ion:  company researchers and 

designers,  o r  s c i e n t i s t s  and technologis ts .  I n  almost a l l  areas, execut ives 

do appear t o  be r e f l e c t i n g  the  v iewpoints and evaluat ions o f  NASA o f  t h e i r  

employees. I n  personal i n te rv iews ,  execut ives d i d  i d e n t i f y  one major 

d i f f e r e n c e  between t h e i r  own techn ica l  i n f o r m a t i o n  needs and those o f  t h e i r  

researchers.  Almost a l l  execut ives look  f o r  broad ideas, overviews o f  

research p r o j e c t s ,  sumnaries o f  major research f i n d i n g s ,  and bas i c  issues. 

Researchers, on t h e  o t h e r  hand, are much more concerned w i t h  the procedures 

f o r  research, t he  d e t a i l s  of t h e  data, ref inements i n  a n a l y t i c  techniques, 

and a l l  o t h e r  s p e c i f i c  factors  which a re  necessary t o  c a r r y  o u t  the research 

and/or des ign p r o j e c t .  

o f  comnunicating w i t h  execut ives and researchers. 

This  suggests the p o s s i b l e  need for  d i f f e r e n t  methods 

MAJOR ISSUES IDENTIF IED BY EXECUTIVES AND RESEARCHERS 

I n t r o d u c t i o n  

I n  t h e  m a i l  quest ionnai re,  execut ives and researchers were asked f o r  

open-ended responses i n  f o u r  general  areas: ( 1 )  b e n e f i t s  o f  r e c e i v i n g  NASA 
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technical information, ( 2 )  information needs of the company in areas where 

NASA does research, (3 )  inadequacies of NASA technical infomation and publi- 

cations, and ( 4 )  recommended changes. 

The four  specific questions were: ( 1 )  "What do  you consider t o  be the 

three major benefits of receiving NASA technical documents?", ( 2 )  "Within the 

areas i n  which NASA does research t h a t  i s  relevant t o  your company, w h a t  are 

your three most impor t an t  information needs?", ( 3 )  "What do you consider t o  

be the three major inadequacies?", and ( 4 )  "What changes i n  NASA documents 

would make them more useful t o  your organization?" (See Executive Question- 

and 33 and  Researcher/Designer Questionnaire, items naire,  items r"29, 30, 31, 

#21, 22, 23, and 2 4 . )  

In response t o  these 

received, 892 from execut 

executives and  researcher 

four questions, a t o t a l  of 2,680 suggestions were 

ves and  1,788 from researchers. Nearly 80% of the 

provided comments on these questions. I n  t h i s  

section, the tables represent the d a t a  obtained from these four open-ended 

qiies t i ons . 
The questionnaire also had w h a t ,  i n  e f fec t ,  was a f i f t h  open-ended 

question related t o  the four areas noted above: 

t ional comments or suggestions that  you m i g h t  have about NASA technical docu- 

ments." 

upon a suggestion previously made. 

section where they c la r i fy  a n  issue or suggestion. 

"Please provide any addi- 

I n  most cases, responses received e i ther  emphasized or elaborated 

Some of these comnents are  used i n  t h i s  

Also reported i n  t h i s  section i s  information received i n  the ser ies  of 

30 in-depth personal interviews a t  six different  companies i n  the aerospace 

industry. 

engineering and research a n d  development divisions o f  t he i r  companies. 
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areas o f  s p e c i a l i z a t i o n  inc luded aerospace design, ma te r ia l s ,  mechanics and 

dynamics, systems engineer ing,  s t r u c t u r a l  ana lys is ,  aerothermal , and o thers .  

A l s o  inc luded i n  t h e  group were f i v e  c h i e f  o r  sen io r  engineers. 

views, both t h e  execut ives and t h e i r  s t a f f  members were f a m i l i a r  w i t h  and 

f requen t l y  used NASA pub l i ca t i ons  i n  t h e i r  work. 

I n  a l l  i n t e r -  

I n  the  sec t ions  t h a t  f o l l ow ,  the  f i r s t  se r ies  o f  t ab les  summarize a l l  

2,680 responses i n  each of  t h e  general categor ies:  needs, bene f i t s ,  inade- 

quacies, and changes. The remaining tab les  examine the  2,680 comments by 

general  issues, of which f i v e  pr imary issues were i d e n t i f i e d :  ( 1 )  Content, 

(2 )  Presenta t ion  o f  In format ion,  ( 3 )  W r i t i n g  Sty le ,  ( 4 )  Format and Design, and 

( 5 )  D i s t r i b u t i o n  o r  Disseminat ion.  

W i th in  each o f  these d i v i s i o n s  the re  are  many issues, some c l o s e l y  

r e l a t e d  t o  each o the r  o r  p r o v i d i n g  poss ib l y  impor tan t  d i s t i n c t i o n s .  I n  

tab les  and t e x t ,  issues i n  each o f  these f i v e  d i v i s i o n s  a r e  examined i n  

r e l a t i o n  t o  each o the r  and i n  regard t o  t h e  o v e r a l l  ca tegor ies  o f  need, 

b e n e f i t ,  inadequacy, and change. 

d i d  n o t  f i t  n e a t l y  i n t o  one o f  t h e  f i v e  d i v i s i o n s  o r  appeared impor tan t  enough 

t o  examine them separate ly .  

There a l s o  were some issues which e i t h e r  

Most of these issues had t o  do w i t h  content. 

Data from the  open-ended ques t ionna i res  a re  repo r ted  i n  t h e  tab les ;  addi -  

t i o n a l  i n f o r m a t i o n  f rom the personal  i n te rv iews  and comments w r i t t e n  as p a r t  

o f  a f i n a l ,  very  general open-ended ques t ion  a r e  inc luded i n  t h e  t e x t .  

Summary of Responses by Category: Needs, 
Benef i ts ,  Inadequacies, and Changes 

Table 31 i n d i c a t e s  t h e  percent  o f  t h e  2,680 responses and t h e  rank o rde r  

by general  category:  ( 1 )  needs, ( 2 )  bene f i t s ,  ( 3 )  inadequacies, and 
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(4 )  changes. 

parenthes is  which i n d i c a t e s  the  o rde r  i n  which the quest ions were a c t u a l l y  

asked on t h e  quest ionnai re.  

and the  a c t u a l  number o f  suggestions a r e  i n d i c a t e d  by execut ives and 

researchers.  

The rank o rde r  i s  i n d i c a t e d  a t  t h e  l e f t ,  fo l lowed by a number i n  

Both the percent  of suggestions i n  each category 

Table 31. Percent  of 2,680 Responses and Rank Order by Response Category f o r  
Execut ives and Researchers on Four Open-Ended Quest ions 

~ ~~ ~ ~~ ~~ ~ 

Rank Order Execut ives Researchers 
Order Asked Category of Responses No. % No. % 

1 (2 )  Technica l  I n fo rma t ion  Needs 308 35 704 39 
2 (4) B e n e f i t s  o f  NASA Information 247 28 516 29 
3 ( 3 )  Inadequacies o f  NASA 

I n forma t ion  173 19 316 18 

164 18 252 14 

892 100% 1,788 100% 

4 ( 1 )  Recommended Changes i n  NASA 
- -  - -  Technica l  I n fo rma t ion  

TOTAL 2,680 

Execut ives (35%) and researchers (39%) a re  about equal 

which they  p laced g r e a t e s t  a t t e n t i o n :  t echn ica l  i n f o r m a t i o n  

i n  which NASA does research. Both groups a l s o  placed emphas 

each o t h e r  on t h e  o the r  th ree  categor ies:  b e n e f i t s ,  28% and 

19% and 18%; and changes, 18% and 14%. 

t e c h n i c a l  i n f o t m a t i o n  outweigh the  inadequacies o f  NASA p u b l i c a t i o n s  by a 

r a t i o  o f  3:2 ( f o r  every two inadequacies c i t e d ,  t h e r e  a re  th ree  bene f i t s  

i d e n t i f i e d ) .  

i n  areas i n  which NASA does work a r e  g r e a t e r  than the  b e n e f i t s  o f  r e c e i v i n g  
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A t  t h e  same time, t h e  techn ica l  i n f o r m a t i o n  needs o f  companies 

n the area i n  

needs i n  areas 

s s i m i l a r  t o  

29%; inadequacies, 

For  bo th  execut ives and researchers, t h e  b e n e f i t s  of r e c e i v i n g  NASA 



NASA p u b l i c a t i o n s  by a r a t i o  o f  3:2 ( f o r  every two b e n e f i t s  mentioned, t h r e e  

unmet needs a r e  i d e n t i f i e d ) .  

i t  i s  b e l i e v e d  MASA should be meeting and e i t h e r  i s  n o t  meeting o r  i s  meeting 

l e s s  than e f f e c t i v e l y .  

meet ing a l l  the needs which execut ives and researchers b e l i e v e  i t  i s  NASA's 

r o l e  t o  meet -- i s  suggested by the f a c t  t h a t  needs s u b s t a n t i a l l y  outweigh 

(7:3) inadequacies. 

quacies i n  t h e  i n f o r m a t i o n  now provided by NASA, t he re  may be some needs 

which a r e  going t o t a l l y  unmet and which company personnel b e l i e v e  t h a t  NASA, 

and n o t  another  o rgan iza t i on ,  should be meeting. 

i n f o r m a t i o n  needs, execut ives and researchers r e a l  i s t i c a l l y  r e a l i z e ,  may never 

be a b l e  t o  be met by NASA, b u t  t he re  appear t o  be s p e c i f i c  NASA inadequacies 

t h a t  c o u l d  be co r rec ted  by var ious changes. 

Th is  suggests t h a t  t he re  a re  areas o f  need which 

That the former may be the  case -- NASA i s  n o t  

I n  o t h e r  words, w h i l e  t h e r e  a re  some e x i s t i n g  inade- 

Some o f  t h e i r  t echn ica l  

General Issues I d e n t i f i e d :  Content and Presentat ion,  
W r i t i n g  S ty le ,  Format, and D i s t r i b u t i o n  

The 2,680 responses t o  the  f o u r  open-ended quest ions on needs, bene f i t s ,  

inadequacies, and changes were c l a s s i f i e d  i n t o  f i v e  general i ssue  areas: 

(1) c o n t e n t  ( i .e. ,  both general o r  broad t o p i c s  such as " t rends"  and s p e c i f i c  

t o p i c s  such as ''advanced composi t e s " )  , ( 2 )  p r e s e n t a t i o n  ( i  .e. , organizat ion,  

re levancy, r e p e t i t i o n ,  e t c . ) ,  ( 3 )  w r i t i n g  . s t y l e  ( i . e . ,  s c i e n t i f i c ,  t u t o r i a l ,  

e tc . ) ,  (4)  format and design ( i .e . ,  hardbound, graphs and tab les ,  e t c . ) ,  and 

(5 )  d i s t r i b u t i o n  o r  d isseminat ion (i .e., t ime l i ness ,  awareness o f  new t i t l e s ,  

e t c . ) .  Two o t h e r  r e l a t e d  issues, pr imary sources o f  t echn ica l  i n f o r m a t i o n  and 

a c t u a l  p a t t e r n s  o f  use o f  NASA p u b l i c a t i o n s ,  have been covered i n  e a r l i e r  

s e c t i o n s  of  t h i s  chapter. W i t h i n  each o f  t h e  f i v e  general i ssue  categor ies,  
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responses have been f u r t h e r  subdiv ided i n t o  more s p e c i f i c  

organizat ion,  re levancy, t u t o r i a l  s t y l e ,  t ime l i ness ,  e t c .  ) 

The process o f  o rgan iz ing  2,680 suggestions i n t o  f i v e  

d i v i s i o n s  and narrower issues w i t h i n  each provides the  gen 

ssue areas (i .e., 

general i ssue  sub- 

r a l  organizat iona7 

scheme f o r  t h i s  s e c t i o n  on issues. 

responses, though n o t  p e r f e c t ,  prov ides reasonably f i n e  d i s t i n c t i o n s  between 

issues. While fewer ca tegor ies  would have been poss ib le ,  t h i s  would have had 

the disadvantage o f  b l u r r i n g  d i s t i n c t i o n s  which may be important.  

same time, i t  i s  recognized t h a t  t h e r e  i s  some over lap between the  general 

and s p e c i f i c  i ssue  subd iv i s ions  which have been created. 

The process used t o  organize t h e  2,680 

A t  t h e  

This  chapter i s  

organized and data a r e  repo r ted  i n  accordance w i t h  t h i s  category scheme. 

The fo l l ow ing  four tab les  ( 3 2  through 35) sumnarize the  percentage of 

s i n  major i ssue  subd iv i s ions  w i t h i n  t h e  f o u r  categor ies:  benef i ts ,  

;nadequacies, and changes. Data a r e  repo r ted  separate ly  f o r  execu- 

ti res and researchers.  

I n fo rma t ion  Needs 

By f a r  t he  g r e a t e s t  i n f o r m a t i o n  need (Table 32) o f  execut ives and 

researchers i s  f o r  t echn ica l  i n f o r m a t i o n  on s p e c i f i c  t o p i c s  ( i .e . ,  m a t e r i a l s ,  

aerodynamics, a i r c r a f t  and f l  i g h t  c o n t r o l  and s t a b i  1 i ty  , e t c .  ) . 
(64%) seek t h i s  s p e c i f i c  i n fo rma t ion  even more than execut ives (54%). 

personal i n te rv iews ,  execut ives repo r ted  t h a t  one o f  t h e i r  f unc t i ons  as 

department managers i s  t o  keep abreast  o f  new developments. 

t o  scan l i s t s  o f  new p u b l i c a t i o n s  t o  i d e n t i f y  those which m igh t  be o f  va lue t o  

t h e i r  s t a f f  members. 

and o t h e r  a b s t r a c t  p u b l i c a t i o n s  about once a week t o  spot  key a r t i c l e s  o f  

Researchers 

I n  

Thus, they tend 

As one manager noted, "I  t ry  t o  review STAR, MIT, SCAN, 
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use t o  my department." Th is  appears t o  be a comnon p a t t e r n  f o r  most execu- 

ti ves i n t e r v i  ewed . 

Tab le  32. Summary o f  Needs: Major Technical  I n fo rma t ion  Needs:: 

Ne ed 5 ;k ;: Execut ives Researchers 

Con t e n t  : 

S p e c i f i c  Subjects 

General 

Presen t a  t i o n  

D i ssemi na t i o n  

Format and Design 

54% 
21 

18 

5 
2 

64% 
16 

17 
2 

1 

:kBased on 1,012 responses; 308 from execut ives  and 704 f r o m  researchers.  
**See Tables 36, 37, 42, 48 and 51 f o r  a d d i t i o n a l  data on needs. 

There a r e  occasions, however, when execut ives thoroughly  read pub l ica-  

t i o n s .  

s t a r t i n g ,  which enables the  execut ive  t o  acqu i re  a data base f o r  p rov id ing  

des ign  o r  o the r  guidance t o  s ta f f  members, and ( 2 )  when a techn ica l  app l i ca-  

t i o n  requ r e s  a management dec is ion .  

scanning o r  reading NASA and o the r  techn ica l  p u b l i c a t i o n s  i s  t o  avo id  d u p l i -  

c a t i o n  of work. 

and procedura l  con ten t  (methods o f  ana lys i s  repor ted,  completeness o f  data, 

re levancy, accuracy, e tc . )  a r e  about equal i n  importance f o r  execut ives (21% 

and 1SX) as w e l l  as f o r  researchers (16% and 17%). 

Th is  appears t o  occur a t  two po in ts :  ( 1 )  when a new p r o j e c t  i s  

Another reason execut ives of fered f o r  

General t o p i c s  ( i  .e., methodology, design concepts, e t c . )  

B e n e f i t s  of NASA In fo rma t ion  

In terms o f  benef i t s  (Table 3 3 ) ,  t h e r e  i s  general  agreement between 

execut ives  and researchers t h a t  a combinat ion o f  broad conten t  mat te rs  make 
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NASA techn ica l  i n f o r m a t i o n  use fu l ,  a long w i t h  two very s p e c i f i c  areas: 

(1) ass is tance w i t h  p lanning and problem-solv ing and ( 2 )  ass is tance i n  working 

w i t h  NASA. 

(31%) about t h e  usefulness o f  NASA p u b l i c a t i o n s  i n  p lanning and problem- 

so l v ing ,  a long w i t h  usefulness i n  p r o v i d i n g  d i r e c t i o n  i n  working w i t h  NASA. 

Researchers (69%) p lace  somewhat more emphasis than do execut ives (57%) 

on s p e c i f i c  t o p i c s  and general con ten t  issues. 

Executives (42%) a re  somewhat more concerned than a r e  researchers 

Table 33. Summary o f  Bene f i t s :  
1 nforma t ion* 

Major B e n e f i t s  o f  Receiv ing NASA Techncia l  

Benef i t s * *  Execut ives Researchers 

Disseminat ion,  W r i t i n g ,  Presenta t ion ,  

Ass is tance w i t h  Planning and Problem- 

and General Content 

so l v ing  

57% 

23 

69% 

18 

Assis tance i n  Working w i t h  NASA 19 13 

“Based or( a t o t a l  o f  763 responses; 247 f rom execut ives and 516 from 
researchers.  

;:*See Tables 40, 41, and 43 f o r  a d d i t i o n a l  data on b e n e f i t s .  

Inadequacies o f  NASA In fo rma t ion  

There i s  g r e a t  s i m i l a r i t y  between execut ives and researchers i n  t h e i r  

op in ions about inadequacies (Table 34) o f  NASA t e c h n i c a l  i n fo rma t ion  and 

p u b l i c a t i o n s .  

i n fo rma t ion  i s  presented w i t h i n  r e p o r t s  ( i  .e., s u f f i c i e n t  data, a p p l i c a b i l i t y ,  

narrowness, e t c . ) .  

iidequacy o f  c u r r e n t  d isseminat ion methods, bo th  from NASA t o  companies and 

w i t h i n  companies. 

O f  g r e a t  concern (36% and 37%) a r e  procedural  mat ters :  how 

An almost equal area o f  concern (34% and 34%) i s  t he  

84 



Table 34. Summary o f  Inadequacies: Major Inadequacies o f  NASA Technical  
In fo rmat ion*  

I nadequac iesaJ: Execut ives Researchers 

P resen ta t i on  

D i ssem i na t i on 

Con t e n t  

Format and Design 

W r i t i n g  S t y l e  

3 6% 
34 
17 
8 
5 

3 7% 
34 
15 
9 
5 

~~ 

*Based on 489 responses; 173 from execut ives  and 316 f rom researchers.  
:$&See Tables 38, 44, 46, 49, and 52 for a d d i t i o n a l  data on inadequacy issues. 

Changes Recommended by Execut ives and Researchers 

O f  t h e  changes (Table 35) execut ives and researchers would make regard ing  

NASA techn ica l  i n fo rma t ion  and pub l i ca t i ons ,  both groups are  n e a r l y  i d e n t i c a l  

i n  t h e i r  areas o f  concern: ( 1 )  d isseminat ion methods (37% and 40%) and ( 2 )  

ca t ions  (35% and 36%). Execut ives 

conten t  than do researchers (7%) ;  

how in fo rma t ion  i s  presented w i t h i n  pub1 

(14%) have g rea te r  concerns about genera 

as p rev ious l y  noted, researcher comments 

top i cs .  

were most extens ive regard ing  narrow 

I n  summary, t he re  a re  few major d i f f e rences  between execut ives and 

researchers both i n  the  b e n e f i t s  they see i n  r e c e i v i n g  NASA techn ica l  i n f o r -  

mat ion and i n  the  problems o r  issues they have i d e n t i f i e d .  

do occur, they a r e  f a i r l y  p red ic tab le ,  cons ider ing  some bas ic  d i f f e rences  i n  

Where d i f f e r e n c e s  

t h e  func t i ons  o f  execut ives o r  managers and researchers and designers.  

Major f i n d i n g s  and conclusions i n  each o f  t h e  issue areas w i l l  be 

covered i n  the  f o l l o w i n g  po r t i ons  o f  t h i s  sec t ion .  
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Table 35. Summary o f  Changes: Recommendations for Major Changes i n  NASA 
Technica l  In fo rmat ion*  

C ha ng e s Execut ives Researchers 

D i ssemi na t ion  

Presenta t ion  

Con t e n t  (Genera 1 ) 

Format and Design 

No Changes 

W r i t i n g  S t y l e  

3 7% 
35 
14 

9 
4 

1 

40% 

36 
7 

1 1  

2 

3 
~~~~ ~ 

::Based on 416 responses, 164 from execut ives  and 252 from researchers.  
::*See Tables 39, 45, 47, 50, and 53 f o r  a d d i t i o n a l  data on change issues. 

Major I s s ues 

As i n d i c a t e d  i n  Table 32, o f  t he  f i v e  general subd iv i s ions  o f  issues, 

t h a t  which rece ived  the  g r e a t e s t  number o f  comments by execut ives and 

researchers i s  r e l a t e d  t o  s p e c i f i c  content,  o r  t op i cs .  

f u r t h e r  subdiv ided i n t o  two p a r t s :  narrow t o p i c s  and general t o p i c s .  With- 

This  i ssue  may be 

i n  each o f  these two groups t h e r e  a r e  a number o f  i n d i v i d u a l  issues. 

a d d i t i o n ,  two s p e c i a l i z e d  general t o p i c s  were i d e n t i f i e d :  (1 )  p lanning and 

problem-solv ing and ( 2 )  working w i t h  NASA. As p r e v i o u s l y  noted, between a l l  

general  issue subd iv i s ions  the re  a r e  obvious over laps.  

I n  

Content: Narrow Topics 

Needs. While researchers (64%) p lace  s l i g h t l y  g rea te r  emphasis on t h e  

importance o f  s p e c i f i c  narrow t o p i c s  than do execut ives (54%) ,  both rank  t h i s  

as t h e i r  pr imary area o f  i n fo rma t ion  need. There were 172 responses from 

execut ives and 451 from researchers. I n  t o t a l ,  the two groups i d e n t i f i e d  

more than 80 d i f f e r e n c e  narrow t o p i c s  o f  i n f o r m a t i o n  need i n  t h e i r  work, 
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responding t o  the  ques t i on  "Wi th in  areas i n  which NASA does research t h a t  i s  

r e l e v a n t  t o  your  company, what a re  your  th ree  most impor tant  i n f o r m a t i o n  

needs?" This  r e l a t i v e l y  l a r g e  number appears t o  r e f l e c t  the d i v e r s i t y  of 

areas o f  s p e c i a l t y  represented i n  the  sample. 

Table 36. Content o f  Narrow Topics:  Major Technical  In fo rmat ion  Needsa 

Sub j ec t Execut ives Researchers 

M a t e r i a l s  ( i n c l u d i n g  f r a c t u r e  and f a t i g u e )  

Aerodynamics 

A i r c r a f t  & F l i g h t  Cont ro l  & S t a b l i t y  

Computer Technology, Developments, Methods 

Space F l i g h t  and Shu t t l es  

S t ruc tu res  

Propu ls ion  

Engines and Turbines 

F l u i d  Mechanics 

Ins t rumenta t ion  

F l i g h t  Tests  & S imu la t ions  ( i n c l u d i n g  wind 

Heat, High Temperature Analyses 

Composites 

E l e c t r o n i c s  

Energy 

Others ( a l l  1%): As t ronaut ics ,  Aeronaut ics,  
Nav iga t ion ,  Environment, Equipment, H e l i -  
cop ters ,  Medicine, Noise, Physics,  Systems, 
V/STOL, and Sensors 

tunne 1 t es  t s )  

Other Topics ( l e s s  than 1%) 

12% 

9 
8 
8 
8 
7 
6 
4 

3 
3 

2 

23 

6 

10% 

9 
8 

5 
5 
5 
6 

5 
5 
3 

4 

12 

1 1  
~~ 

fillased on 623 responses; 172 from execut ives and 451 from researchers.  

Table 36 (above) i d e n t i f i e s  t h e  major t o p i c s .  Once these were i d e n t i f i e d  

as a bas i c  i n f o r m a t i o n  need i n  one quest ion,  they were n o t  re ferenced aga in  
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i n  response t o  o t h e r  open-ended quest ions except f o r  ma te r ia l s ,  h e l i c o p t e r s ,  

and V/STOL, which were i d e n t i f i e d  by a smal l  number o f  respondents as an 

inadequacy. 

o f  q u a n t i t y  o r  scope o f  NASA p u b l i c a t i o n s  b u t  one o f  d i sc r im ina t i on . "  

As one researcher i n te rv iewed  noted, "The problem i s  l e s s  t h a t  

Content: General Topics 

Needs. Table 37 shows some o f  t he  more general content  needs o f  execu- 

t i v e s  and researchers. Some o f  these t o p i c s  appear t o  take on g rea te r  s i g n i -  

f i cance  because they a l s o  reappear as inadequacies o r  recommended changes, 

shown on subsequent tab les .  

Table 37. Content of Broad Topics:  M a j o r  Technical  I n fo rma t ion  Needs;: 
~~~ 

Subject  
~~~ 

Execut ives Researchers 

Methodology 

Design Data 

Parametr ic Data and Measurement 

Trends, Research, and Development Needs 

C o n f i g u r a t i o n  I d e n t i f i c a t i o n  by Manufacturer, 

Planning Dates and Schedules 

Cost Data and E f fec t i veness  Data 

Opera t i ona 1 Per f o  rmance 

Computer Decks and User Manuals w i t h  Programs 

Technical  Forecas t ing  

Standards 

Tes t i ng  Data 

Model, e t c .  

20% 

18 

13 
10 

19% 
21 

13 
1 1  

4 

4 
4 

16 

2 

2 

2 

1 

*Based on 177 responses; 61 from execut ives  and 116 from researchers.  

Both execut ives and researchers p lace  h igh  p r i o r i t y  on o b t a i n i n g  

s p e c i f i c  data from NASA p u b l i c a t i o n s :  methodology, design, ope ra t i ona l  , 
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and many o t h e r  types of data. This a l s o  i s  an area where NASA p u b l i c a t i o n s  

a r e  moderately t o  s t r o n g l y  c r i t i c i z e d  as being inadequate (see Table 44). 

One manager i n  the  personal i n te rv iews  observed t h a t  much o f  t h e  da ta  con- 

t a i n e d  i n  most NASA p u b l i c a t i o n s  genera l l y  i s  adequate f o r  bo th  execut ives 

and researchers from t h e  s tandpoint  of keeping genera l l y  abreast  o f  new 

developments. The l a c k  o f  data becomes apparent when NASA p u b l i c a t i o n s  a r e  

used i n  connect ion w i t h  s p e c i f i c  research o r  development a c t i v i t i e s .  

l i k e l y , "  one c h i e f  engineer explained, " t h a t  engineers d o n ' t  always need a l l  

the data they t h i n k  they need; on the o the r  hand, some NASA p u b l i c a t i o n s  f a l l  

s h o r t  o f  bas i c  needs, p a r t i c u l a r l y  t o  enable comparisons o f  NASA r e s u l t s  w i t h  

those obta ined i n  our  own work." 

"It i s  

Other general con ten t  i n fo rma t ion  needs which do n o t  rank h i g h  on the  

t a b l e  above b u t  which rece ive  f u r t h e r  a t t e n t i o n  as an inadequacy o r  recommended 

change and i n  comments i n  the  personal i n te rv iews  are: parametr ic  and o t h e r  

measurement data,  i d e n t i f i c a t i o n  o f  con f i gu ra t i ons ,  and computer decks and 

user  manuals f o r  NASA computer programs. 

Inadequacies. Table 38 i n d i c a t e s  the  general content  inadequacies noted 

by execut ives and researchers.  

Near ly  h a l f  of bo th  execut ives and researchers repo r ted  t h a t  t h e  major 

inadequacy o f  NASA p u b l i c a t i o n s  i s  a f a i l u r e  t o  r e l a t e  c u r r e n t  research t o  

o t h e r  on-going p r o j e c t s  o r  research which has occurred p rev ious l y .  

way of expressing t h i s  was the  need f o r  p u b l i c a t i o n s  t o  r e p o r t  t he  s t a t e - o f -  

Another 

t h e - a r t .  I n  personal  i n te rv iews ,  execut ives o f t e n  noted t h a t  t h e  s ta te -o f -  

t h e - a r t  p u b l i c a t i o n s  of  NACA were one o f  i t s  g r e a t  s t rengths;  i t  i s  one of  

t h e  major f ea tu res  m iss ing  and needed from NASA today. Many of these NACA 

pub1 i c a t i o n s  a r e  considered " c l a s s i c s  , I '  and several  execut ives urged t h a t  
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, 

NASA p u b l i s h  about once a year  s t a t e - o f - t h e - a r t  p u b l i c a t i o n s  i n  var ious areas 

o f  specia 7 i za t i o n .  

Tab le  38. General Content: Major Inadequacies o f  NASA Technical  in fo rmat ion*  

Inadequacy Execut ives Resea r c  hers 

S ta te -o f - the -Ar t ,  Theory, Re la t i onsh ip  t o  Past 

Not Enough Basic Research 

Some Subjects Over-published 

Mathematical and/or Engineer ing Emphasis Weak 

Too L i t t l e  M a t e r i a l s ,  He1 i cop te r ,  Double L a t t i c e  

Inadequate C o n f i g u r a t i o n  Data 

Costs, Schedules, Etc.  n o t  Reported 

Computer Codes Have "Bugs" 

N o t  Design Or ien ted  

and Other E f f o r t s  inadequate 

Method, Ae roe las t i c ,  Etc.,  Work 

48% 

24 

7 
7 

7 

46% 

13 
4 
2 

0 

23 

a 
0 

2 
~~~~ ~~~ ~~ ~ 

!:Based on 77 responses; 29 from execut ives  and 48 f rom researchers.  

O f  p a r t i c u l a r  concern t o  researchers (23%) i s  t he  l a c k  o f  c o n f i g u r a t i o n  

Suggestions were received both on t h e  open-ended data i n  NASA p u b l i c a t i o n s .  

quest ions and i n  t h e  personal i n t e r v i e w s  t h a t  NASA i d e n t i f y  con f igu ra t i ons  by 

manufacturer, model, and i n  o t h e r  ways. One execut ive noted a f u r t h e r  advan- 

tage i n  i d e n t i f y i n g  models even i n  the  t i t l e s  o f  p u b l i c a t i o n s .  I f  an a r t i c l e  

i s  about one model a i r p l a n e ,  f o r  example, t he  i d e n t i f i c a t i o n  o f  i t  by model 

i n  the  headl ine w i l l  t e l l  researchers whether o r  n o t  t he  a r t i c l e  i s  o f  

immediate i n t e r e s t  t o  them. 

(24%) i s  t h a t  o f  "bas ic  research," covered i n  e a r l i e r  sec t i ons  o f  t h i s  r e p o r t .  

An i ssue  o f  p a r t i c u l a r  concern t o  execut ives 

t o p i c s  Table 39 i n d i c a t e s  con ten t  changes 

which a r e  recomnended. 
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Tab le  39. General Content: Recommended Major Changes i n  NASA Technical  
I nforma t ion-?; 

Change Execut ives Researchers 
~ ~~ 

Greater C o n f i g u r a t i o n  Coverage 33% 

22 
Increase P u b l i c a t i o n s  on S ta te -o f - the -Ar t ,  

Theory, R e l a t i o n  o f  One P r o j e c t  t o  Others 

22% 

22 

More NASA I n-House Research 22 0 

10 
Increase Coverage of S p e c i f i c  Subjects,  I nc lud ing :  

M a t e r i a l s ,  S t r u c t u r a l  Mechanics, Etc.  1 1  

9 28 Emphasize Trends, Plans, Needs, and R & D 
Po t e n t  i a 1 s 

Less Parametr ic Data 4 5 

;+Based on 41 responses; 23 from execut ives  and 18 from researchers.  

Changes. Execut ives (33%)  somewhat more than researchers (22%) p laced 

h ighes t  p r i o r i t y  on more con f igu ra t i on  data. Both groups a re  about equal i n  

emphasizing the  need f o r  more s t a t e - o f - t h e - a r t  pub l i ca t i ons ,  r e l a t i o n s h i p  o f  

research p r o j e c t s  t o  bas ic  theory,  and r e l a t i o n s h i p  o f  new p r o j e c t s  t o  those 

o f  the  pas t  o r  o t h e r  on-going p ro jec ts .  

emphasized i n  the  personal  i n te rv iews .  

perhaps only  the  A i r  Force has  made any concerted e f f o r t  t o  a t tempt  t o  co r re -  

l a t e ,  synthesize,  and r e l a t e  e x i s t i n g  in fo rmat ion .  

t h a t  if NASA i s  n o t  ab le  t o  do t h i s  c r i t i c a l l y  needed job,  i t  should be 

cont rac ted  o u t .  

e n t  r e p o r t s  on 150 d i f f e r e n t  wind tunnel  tes ts ,  w i t h  no at tempt  t o  c o r r e l a t e  

data o r  summarize bas ic  f i nd ings .  

Th is  l a t t e r  p o i n t  was p a r t i c u l a r l y  

A number o f  execut ives observed t h a t  

One execut ive  suggested 

Another execut ive  observed t h a t  t he re  migh t  e x i s t  150 d i f f e r -  

Researchers (28%) a l s o  p lace  emphasis on the  need f o r  more in fo rmat ion  

about t rends,  plans, needs, and research and development p o t e n t i a l s .  

t i v e s  (22%) emphasize the  d e s i r a b i l i t y  o f  more NASA in-house research. 

Execu- 

I n  
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personal  i n te rv iews  the re  was general  concensus t h a t  repo r t s  prepared by NASA 

genera l l y  a r e  o f  a "h igher  q u a l i t y "  than those from subcontractors.  

execut ives suggested t h a t  NASA develop standards f o r  pub l i ca t i ons  produced 

by ou ts ide  con t rac to rs  t o  improve consis tency.  

Several 

Whi le the re  i s  a small  b u t  vocal group which would l i k e  t o  see l e s s  

parametr ic  data (5X), a much l a r g e r  number, i n d i c a t e d  on o the r  tab les  (see 

Table 44), wish t o  see grea ter  use o f  parametr ic  data. One c h i e f  engineer 

suggested t h a t  NASA move e n t i r e l y  t o  t h e  m e t r i c  system and prov ide  convers ion 

tab les  a long w i t h  the m e t r i c  data repor ted.  

Content: P lanning and Problem-Solving 

Benef i t s .  One o f  t h e  spec ia l i zed  b e n e f i t s  o f  r e c e i v i n g  NASA t echn ica l  

in fo rmat ion  i s  t h a t  i t  a s s i s t s  p a r t i c u l a r l y  w i t h  t h e  problem-solv ing func t i ons  

i n  companies, as Table 40 i nd i ca tes .  

Table 40. Ass is tance w i t h  Planning and Problem-Solving: Major B e n e f i t s  o f  
Receiv ing NASA Technical  ln fo rmat  ion;? 

~. 

Benef i t Execut ives Researchers 

Data Helps w i t h  Problem-Solving 26% 

Data Helps w i t h  P lanning 19 
Data Provides Names Useful  f o r  Consu l ta t ion  19 
Data Generates New Ideas 16 
Data Reduces Costs I6 
Data I d e n t i f i e s  Problems 3 
Data Helps w i t h  Fol low-Through 2 

38% 
20 

9 
14 
12 

3 
3 

~~ ~ 

nBased on 149 responses; 58 from execut ives  and 91 f o r  researchers.  

Researchers (38%) p lace  somewhat g rea te r  emphasis on the  problem-solv ing 

b e n e f i t s  than do execut ives (26%). 
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a b i l i t y  o f  NASA in fo rmat ion  t o  he lp  i d e n t i f y  s p e c i f i c  problems o r  needs, 

a l though the  a b i l i t y  of NASA p u b l i c a t i o n s  t o  generate new ideas has moderate 

r e c o g n i t i o n  (16% and 14%). As one manager noted, " I  would 1 i ke t o  see more 

specu la t ion  i n  techn ica l  r e p o r t s  on t h e  p o t e n t i a l s  o f  a s p e c i f i c  b i t  o f  work: 

the k i n d  o f  r e p o r t i n g  t h a t  i s  idea provoking."  

ca t i ons  r a r e l y  draw conclus ions may be r e l a t e d  t o  t h i s  concept o f  genera t ing  

new ideas. 

a s s i s t  w i t h  p lanning.  Most execut ives in terv iewed,  i n  f a c t ,  c i t e  t h e  p lann ing  

f u n c t i o n  as one of t h e  c r i t i c a l  t imes when they pe rsona l l y  a re  a p t  t o  r e f e r  t o  

NASA pub l i ca t i ons .  A lso r e l a t e d  t o  t h e  p lann ing  and problem-solv ing func t i ons  

i s  usefulness, e s p e c i a l l y  t o  execut ives,  o f  NASA p u b l i c a t i o n s  i n  :, , ; id ing 

names o f  i n d i v i d u a l s  who can be contacted f o r  c o n s u l t a t i o n  when a problem 

a r i ses  which cannot be so lved w i t h i n  t h e  company. 

The c r i t i c i s m  t h a t  NASA p u b l i -  

NASA p u b l i c a t i o n s  a l so  have some r e c o g n i t i o n  f o r  t h e i r  a b i l i t y  t o  

Needs. When problems o r  i n fo rma t ion  needs a r i s e  i n  connect ion w i t h  a 

p r o j e c t ,  however, few o f  t he  execut ives t u r n  f i r s t  t o  NASA. The sequence 

usua l l y  i s  t o  t u r n  f i r s t  t o  o thers  w i t h i n  t h e  company and then t o  t h e  company 

l i b r a r y ,  which o f ten  w i l l  do a l i t e r a t u r e  search e i t h e r  w i t h i n  l i b r a r y  mater- 

i a l s  o r  ou ts ide  the  company. I f  t h e  l i t e r a t u r e  search  does n o t  meet t h e  

need, both execut ives and researchers a re  l i k e l y  t o  t u r n  t o  personal  con tac ts  

ou ts ide  the  company. 

o t h e r  o rgan iza t ions  a r e  c i t e d  as ex terna l  sources as f r e q u e n t l y  as NASA and 

a l l  o t h e r  sources i n  t o t a l  rank h ighe r  than NASA. These o u t s i d e  sources 

i nc lude  branches o f  t h e  m i l i t a r y  serv ice,  o the r  companies i n  t h e  i ndus t r y ,  

research companies, consu l tan ts ,  B r i t i s h  and French organ iza t ions ,  and 

u n i v e r s i t i e s .  

Sometimes the  o rgan iza t i on  contacted i s  NASA, a1 though 
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When asked the  f i v e  l ead ing  sources o f  t echn ica l  i n fo rma t ion  i n  rank 

order  which they need and use, execut ives i n te rv iewed  i n  person genera l l y  

ranked NASA t h i r d  o r  f o u r t h  i n  importance. 

i s  i n t e r n a l  resources, bo th  t h e  l i b r a r y  and s t a f f  members. Branches o f  t h e  

m i l i t a r y  se rv i ce  u s u a l l y  rank second, p a r t i c u l a r l y  the A i r  Force, Navy, and 

The f i r s t  source i n  most cases 

Army, as w e l l  as the  Department o f  Defense. The t h i r d  most used source 

tends t o  be a m i x t u r e  of research f i rms; a s s o c i a t i o n  pub l i ca t i ons ,  e s p e c i a l l y  

A IAA;  o the r  f i r m s  i n  the i ndus t r y ;  and o t h e r  types o f  organizat ions.  NASA 

o f t e n  i s  one o f  these t h i r d  ranked sources o r  sometimes l i s t e d  as the  f o u r t h  

source contacted. The f i f t h  most-used source i s  a m i x t u r e  o f  u n i v e r s i t i e s ,  

consul tants ,  i n t e r n a t i o n a l  f i rms ,  and, i f  n o t  used i n  the  l i t e r a t u r e  search, 

AGARD, NTIS,  j o u r n a l s ,  and o t h e r  serv ices and pub1 i c a t i o n s .  

Because of the need t o  go o u t s i d e  the company f o r  problem-solv ing 

-ssistance, a17 execut ives i n te rv iewed  r e i n f o r c e d  t h e  need, p r e v i o u s l y  covered 

' l i s  r e p o r t ,  o f  having personal contacts .  While p o t e n t i a l  contacts  a r e  

ined from reading NASA and o t h e r  p u b l i c a t i o n s ,  seminars and symposia a l s o  

are o f t e n  c i t e d  as impor tant  sources f o r  e s t a b l i s h i n g  contacts  ou ts ide  t h e  

company . 

Content: Assistance i n  Workins w i t h  NASA 

Bene f i t s .  Another s p e c i a l i z e d  b e n e f i t  i n  r e c e i v i n g  NASA p u b l i c a t i o n s ,  

as Table 41 i n d i c a t e s ,  i s  t h e i r  a b i l i t y  t o  he lp execut ives and researchers 

i n  working more e f f e c t i v e l y  w i t h  NASA. 

p u b l i c a t i o n s  appear t o  p rov ide  i n  both the o v e r a l l  d i r e c t i o n  o f  NASA a t  any 

p o i n t  i n  t ime and the requirements o f  NASA (55% and 57%)). 

researchers (12%), 30% of t he  execut ives a l s o  see a value i n  NASA p u b l i c a t i o n s  

O f  g rea tes t  importance i s  t he  i n s i g h t  

Much more so than 
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i n  t h a t  they he lp  p revent  dup l i ca t i ons  of research o r  o t h e r  work t h a t  i s  

be ing  done by NASA o r  o t h e r  o rgan iza t ions .  

d u p l i c a t i o n  a l s o  may be one of the  benef i ts ,  some of the  personal  i n t e r v i e w s  

The d e s i r a b i l i t y  o f  p revent ing  

ind ica ted ,  of NASA p u b l i c a t i o n  of work- in-progress o r  i n t e r i m  r e p o r t s  

Table 41. Ass is tance i n  Working w i t h  NASA: Major  B e n e f i t s  o f  Receiv 
NASA Technica l  Information;? 

B e n e f i t s  Execut ives Researchers 

Provides D i r e c t i o n  and Requirements o f  NASA 55% 57% 
Prevents D u p l i c a t i o n  w i t h  Other NASA E f f o r t s  30 12 

I d e n t i f i e s  Trends 1 1  27 

Other 4 4 

::Based on 114 responses; 47 f rom execut ives and 67 f rom researchers.  

Presenta t ion  o f  I n fo rma t ion  

Needs. The manner i n  which i n fo rma t ion  i s  presented i s  c l o s e l y  r e l a t e d  

i n  some areas t o  t h e  general t o p i c  s e c t i o n  j u s t  covered and t h e  w r i t i n g  s t y l e  

and format  and design sec t ions  t o  fo l low.  Table 42 i n d i c a t e s  needs i n  t h i s  

area. 

I n  the  p resen ta t i on  o f  data i n  repo r t s ,  t h e  d e s i r a b i l i t y  o f  r e l a t i n g  

c u r r e n t  work t o  p a s t  e f f o r t s  again f i g u r e s  h i g h  as a p r i o r i t y  o f  bo th  

execut ives (30%) and researchers (24%). A r e l a t e d  n o t i o n  i s  t h a t  o f  p e r i o d i -  

c a l l y  i s s u i n g  p u b l i c a t i o n s  on the  s ta te -o f - the -a r t .  

Execut ives s l i g h t l y  more than researchers c i t e  a second bas i c  need f o r  

good analyses and c o r r e l a t i o n s  between experiments and analyses, c l o s e l y  

fo l lowed by t h e  importance o f  complete data on costs ,  t es ts ,  c o r r e l a t i o n s ,  

performance, and o the r  fac to rs .  
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Table 42. Presenta t ion :  Major Technical  I n fo rma t ion  Needs* 

Need Execut ives Researchers 
~~ 

Re la t i onsh ip  o f  Current Work t o  Past E f f o r t s :  
Compa r i son t o  S t a  t e - o f  - t he-Ar t 

Good Analyses and C o r r e l a t i o n s  Between Experiments 
and Analyses 

Complete Data on Costs, Tests, Cor re la t i ons ,  
Performance, e t c .  

Relevancy and A p p l i c a b i l i t y  

Experiment and Test V e r i f i c a t i o n s  

Breadth (Large Scope vs. Narrow) 

Good Abs t rac ts /Summar ies / l n t roduc t i ons  

Accuracy 

Complete References/Non-NASA References 

D e f i n i t i v e  Conclusions 

30% 

23 

14 

12 

9 
6 

5 
2 

2 

2 

24% 

17 

14 

1 1  

12 

5 
6 

7 
3 
1 

&Based on 178 responses; 57 f r o m  execut ives  and 121 from researchers.  

Table 4 3 .  Presenta t ion :  Major B e n e f i t s  o f  Receiv ing NASA Technical  
In fo rmat ion*  

B e n e f i t  Execut ives Researchers 
~~ ~~ ~ 

Technical  I n fo rma t ion  i s  Up-to-Date 

Provides a Useful  Data Base 

31 % 

27 

Data i s  Re l i ab le ,  Va l i d ,  and Accurate 20 

14 Provides Technical  I n fo rma t ion  i n  Areas o f  

Data i s  Ob jec t i ve  6 
Data i s  Wel l -Wr i t ten ,  Organized, and Thorough 2 

Current I n t e r e s t  

Data i s  Received i n  a Timely Nature 

Data i s  Easy t o  Obtain 

1 

0 

31% 
26 

12 

15 

~~~ ~~~~ ~~ 

*Based on 500 responses; 142 from execut ives  and 358 f rom researchers.  

96 



Benefits. Table 43 (above) shows some of  the major benefits of 

existing NASA publications which include: up-to-date technical information 

and re l iab le ,  valid information. Two important related benefits are  t h a t  

NASA publications provide a useful data base and information i n  areas of 

current i n teres t . 

? 

Inadequacies. Table 44 covers inadequacies i n  procedural type content; 

some of the inadequacies have appeared before on other tables as needs or  as 

related inadequacies. 

Tab le  44. P resen ta t i on :  Major Inadequacies o f  NASA Technical  In fo rmat ion*  
~~~ ~ 

Inadequacy Execut ives Researchers 

Data I n s u f f i c i e n t  ( i n c l u d i n g  paramet r ic  data) 28% 17% 
Not Relevant t o  Cur ren t  Needs 18 9 
Not A p p l i c a b l e  ( a l s o  see "Relevancy") 17 15 
Too Narrow 12 12 

Too Shal low o r  General ized 8 10 

Ana lys i s  Inadequate 6 10 

Not Ob jec t i ve ;  Only Presents NASA Po in t -o f -V iew 5 9 
Does n o t  R e f e r e n c e  Non-NASA S c i e n t i s t s  or  Sources 2 6 
Conclusions a r e  Weak 2 6 

Abs t rac ts ,  D e f i n i t i o n s ,  e t c .  a r e  Weak 2 3 
Incons is tenc ies  Occur W i t h i n  Reports 2 0 

;:Based on 184 responses; 65 f rom execut ives  and 118 f rom researchers.  

A major inadequacy i s  insuff ic ient  d a t a ,  although this is  of greater 

concern to  executives (28%) t h a n  t o  researchers ( 1 7 % ) .  This appears t o  be 

inconsistent w i t h  other d a t a  previously reported; large numbers o f  researchers, 

however, reported th i s  concern i n  other ways. Both  executives and researchers 
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(17% and 15%) have similar concerns about the applicabili ty o f  NASA publica- 

t ions,  a concept closely related t o  relevancy which i s  the second ranked 

inadequacy noted by executives. 

The importance of several of the issues already reported i s  emphasized 

i n  Table 45, a l l  issues o f  which generally re la te  to the development of 

technical pub1 ications. 

Table 45. Presenta t ion :  Recommended Major Changes i n  NASA Technical  
In fo rmat ion+ 

Change Execut ives Researchers 

More Relevancy, A p p l i c a b i l i t y  

B e t t e r  Ana lys is  o f  Resu l ts ,  Test V e r i f i c a t i o n s ,  

B e t t e r  Abs t rac ts ,  Summaries, o r  I n t r o d u c t i o n s  

More Thorough Report ing;  More Complete Data 

and C o r r e l a t i o n s  

ons 

a1 so see "Narrower") 

n References Used; More Non-NASA 

B e t t e r  Conclus 

Broader Scope 

Greater Scope 

Narrower Scope 

Re la te  Data t o  E a r l i e r  Studies 

B e t t e r  D e f i n i t i o n s  

More and B e t t e r  Cost Data 

More Accurate 

28% 

25 

12 

1 1  

7 
5 
5 
5 

3 
1 

1 

0 

19% 

24 

18 
10 

8 
6 

4 

3 
4 
2 

1 

1 
~~ 

*Based on 147 responses; 57 f rom execut ives  and 90 from researchers.  

Changes. There i s  agreement between executives (25%) and researchers 

(24%) t h a t  NASA should provide better analyses of  resul ts ,  t e s t  verifications,  

and correlations of d a t a .  I n  personal interviews the issue o f  suff ic ient  

data was explored i n  greater depth and frequently was related by executives 
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t o  the adequacy o f  conclusions. 

draw conclusions. While many executives d i d  not agree w i t h  th i s  practice, 

they noted t h a t  i t  was "understandable." However, because the reports do not 

draw conclusions, the need for  suff ic ient  data increases. 

by researchers i n  order t o  c r i t i c a l l y  evaluate the apparent outcomes. 

I t  was pointed out t h a t  few NASA reports 

The d a t a  are needed 

A number o f  other issues previously identified appear in this table;  

some o f  which seem to  have greater significance t h a n  the actual figures i n  

the table suggest, primarily because these issues were stated over and over i n  

various ways. These issues are: better abstracts,  summaries, or introduc- 

tions (see dissemina'tion issues) ;  relationship o f  d a t a  t o  ea r l i e r  studies; 

greater scope i n  the number of non-NASA references used; and more d a t a ,  

sometimes referred t o  as "point d a t a "  by researchers. 

W r i t i n g  Style 

Inadequacies. Executives, much more t h a n  researchers (32%) are c r i t i ca l  

o f  the often very formal, tutor ia l  wr i t i ng  s ty le  o f  NASA publications, 

although one executive interviewed noted t h a t  "too often when the writing 

s ty l e  i s  good, the d a t a  i s  lacking" (see Table 46) .  Executives also find 

NASA publications more repeti t ious t h a n  do researchers. 

to  researchers (38%) i s  the "lack of c l a r i t y"  o f  much of the w r i t i n g ,  along 

w i t h  lack of consistency i n  organization and presentation of data. 

O f  g r e a t e s t  concern 

Changes. Both executives and  researchers agree t h a t  NASA reports could 

be br iefer  or more concise (see Table 47) .  This m i g h t  appear t o  contradict 

the suggestion t h a t  NASA reports also should have more complete d a t a ,  b u t  a 

d is t inct ion appears to  be made by executives and researchers between the basic 

prose tex t  and  the supporting d a t a .  There i s ,  o f  course, subs t an t i a l  overlap 

99 



between " w r i t i n g  s t y l e "  and an e a r l i e r  s e c t i o n  i n  t h i s  s e c t i o n  e n t i t l e d  

"procedural content . "  General ly,  w r i t i n g  s t y l e  i s  perhaps one o f  t h e  l e a s t  

s i g n i f i c a n t  general - issues i d e n t i f i e d ,  a1 though the re  were suggestions o r  

comments made i n  t h i s  area. 

Table 46. W r i t i n g  S ty le :  Major Inadequacies o f  NASA Technical  Information?: 

I nadequacy Execut ives Researchers 

Too Formal, T u t o r i a l  63% 31% 
Repe t i t i ous  25 19 
W r i t i n g  Lacks C l a r i t y  13 38 

0 31 
Lack o f  Consistency o f  Organ iza t ion ,  P resen ta t i on  

o f  Data 

;:Based on 24 responses; 8 from execut ives  and 16 f rom researchers.  

Table 47. W r i t i n g  S t y l e :  Recommended Major Changes i n  NASA Technical  
I nformat ion;\ 

~~ ~ 

Change Execut ives Researchers 

Make Reports B r i e f e r ,  More Concise 40% 38% 

30 38 
Organize M a t e r i a l  B e t t e r ;  Seek Greater Consis- 

tency W i t h i n  and Between Reports 

Provide Examples 30 13 
Less Formal i t y ,  T u t o r i a l  S t y l e  0 13 

,:Based on 14 responses; 6 from execut ives  and 8 from researchers.  

Format and Design 

Needs. The manner i n  which NASA p u b l i c a t i o n s  a r e  designed and produced, 

i n c l u d i n g  t h e  use o f  c h a r t s  and o the r  i l l u s t r a t i v e  mat ter ,  i s  o f  some 

importance t o  execut ives and researchers. 
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Table 48 r e p o r t s  data on needs r e l a t e d  t o  format  and design. Whi le a 

s l i g h t  d i s t i n c t i o n  was made between hard cover p u b l i c a t i o n s  and NASA techn i -  

c a l  r e p o r t s  ( t h e  l a t t e r  perhaps r e f e r r i n g  t o  a type  o f  p u b l i c a t i o n ) ,  bo th  

execut ives and researchers a r e  genera l l y  i n  agreement (43% and 50%) t h a t  they 

pre fer  p r i n t  media t o  any o ther ,  w i t h  execut ives expressing some need f o r  

i n fo rma t ion  i n  j o u r n a l  a r t i c l e s ,  a long w i t h  r e g u l a r  NASA pub l i ca t i ons .  

Table 48. Format and Design: Major Technical  i n fo rma t ion  Needs:: 

Need Execut ives Researchers 

Hardcover P u b l i c a t i o n s  

NASA Technical  Reports 

Journal  A r t i c l e s  

43% 50% 

43 50 

14 0 
~~ ~~~ ~ ~ ~ _ _ _ _ _  ~~ 

$:Based on 9 responses, 2 f rom execut ives  and 7 from researchers. 

The personal i n te rv iews  explored the  issue o f  p r i n t  vs. m ic ro f i che  i n  

more depth. ( 1 )  much 

o f  t h e  "keeping abreast"  func t ion  r e l a t e d  t o  reading NASA techn ica l  i n f o r -  

mat ion  i s  done du r ing  l u n c h  o r  a t  home o r  weekends; m i c r o f i c h e  copies i n h i b i t  

t h i s  a c t i v i t y ;  ( 2 )  m ic ro f i che  readers u s u a l l y  a r e  l oca ted  i n  t h e  company 

l i b r a r y ;  when constant  reference t o  data i n  a NASA p u b l i c a t i o n  i s  des i rab le ,  

m i c r o f i c h e  i s  n o t  p r a c t i c a l ;  and ( 3 )  t h e  q u a l i t y  o f  m i c r o f i c h e  reproduc t ion  i s  

genera l l y  r a t e d  as "poor. 'I 

There were a number o f  reasons f o r  p r e f e r r i n g  p r i n t :  

Another disadvantage of  us ing m i c r o f i c h e  w i t h  techn ica l  repo r t s  i s  t h a t  

pages cannot be spread o u t  i n  o rder  t o  compare tab les  and o t h e r  mat ter ;  on 

mic ro f i che ,  i t  i s  necessary t o  t u r n  back and f o r t h  f rom frame t o  frame. 
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Inadequacies. One of the major inadequacies i n  format and design, 

Table 49 indicates, i s  related to  graphs and charts.  

s l igh t ly  more concerned about th i s  issue t h a n  executives (60%).  

personal interviews, some pointed o u t  t h a t  the s ty le  of graphs and charts 

used by NASA,  while comparable t o  those of other government agencies, i s  far 

behind the level of sophistication used by most companies today. Some 

examples of organizations which m i g h t  be considered models i n  t h i s  area are ,  

i n  a d d i t i o n  to  business and industry, the Conference Board, SRI ,  A . D .  L i t t l e ,  

Defense Marketing Service, and American National Standards Ins t i tu te  2-49 

formats. 

grids or t h a t  the resolution of  grids i s  poor .  

Researchers (67%)  are  

In the 

A specific cri t icism of NASA graphs i s  t h a t  they often do n o t  have 

' '  Format and Design: Major Inadequacies o f  NASA Technical  I n f o r -  
. on* 

Execut ives Researchers 
_.- 

, li2u > , 1 ~ 1 1 ,  D i f f i c u l t  t o  Read; No Gr ids  60% 6 7% 
TOQ 'Large and Bulky 27 4 

7 14 P r i n t i n g  Q u a l i t y  i s  Weak: Type Size,  Repro- 
duc t i on ,  e t c .  

M i c r o f i c h e  Q u a l i t y  Poor 7 4 
P r i n t i n g  Q u a l i t y  o f  Computer Programs i s  Weak 0 4 

*Based on 42 responses; 15 f rom execut ives  and 27 from researchers.  

Chanqes. Table 50 l i s t s  some of the suggestions for changing or improving 

matters related to  design and format. 

Researchers (42%) ,  in p a r t  

graphics in general, particular 

for card decks or, even bet ter ,  
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cul a r ,  emphasize the desirabi 1 i t y  of improving 

y charts and graphs. Another need (28%) i s  

magnetic tapes, t o  accompany NASA computer 



programs, a long w i t h  user manuals. 

o r  tapes a re  n o t  made ava i l ab le ,  t he re  i s  a l ong  t ime l a g  between p u b l i c a t i o n  

o f  t h e  program and a v a i l a b i l i t y  o f  t h e  needed software.  Some execut ives a l s o  

noted some c r i t i c i s m  o f  t h e  q u a l i t y  o f  t h i s  sof tware,  o f t e n  f i n d i n g  r a t h e r  

bas ic  "bugs." 

One execut ive  expla ined t h a t  when decks 

Table 50. Format and Design: Recommended Major Changes i n  NASA Technical  
I n f o  rma t ion* 

Change Execut ives Researchers 

improve Graphics, P a r t i c u l a r l y  Charts 

Prov ide  Computer User Manuals and/or Card 

Increase Number o f  P u b l i c a t i o n s  i n  Hardbound 

Produce More Journal  A r t i c l e s  

improve Technical  P r i n t i n g  and Design Q u a l i t y  o f  

Improve Readabi 1 i t y  o f  M i c r o f i c h e  

Produce More Text books ( S  t a  t e - o f  - t he-A r t )  

Less Emphasis o f  S u p e r f i c i a l  Design Elements 

( S o p h i s t i c a t i o n ,  Gr ids,  L e g i b i l i t y ,  e t c . )  

Decks/Magnet i c  Tapes f o r  Computer Programs 

P u b l i c a t i o n s ,  I n c l u d i n g  Type Size, S t y l e ,  e t c .  

27% 

20 

20 

13 

7 

42% 

28 

4 
0 

18 

*Based on 43 responses; 15 f rom execut ives  and 28 from researchers.  

Disseminat ion Methods 

A number o f  issues were i d e n t i f i e d  r e l a t i n g  t o  how NASA techn ica l  i n f o r -  

mat ion i s  d i s t r i b u t e d  through STIF and o t h e r  services,  rece ived by companies, 

and disseminated w i t h i n  o rgan iza t ions .  Tables 51 through 53 summarize these 

data.  

Needs. Ha l f  of t h e  comnents by execut ives and rough ly  a t h i r d  by 

researchers were concerned w i t h  t h e  t ime1 iness of d i s t r i b u t i o n  as a major 
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need r e l a t e d  t o  d i s t r i b u t i o n  o f  NASA p u b l i c a t i o n s  (see Table 51). 

problem expressed by managers i n  t h e  personal  i n te rv iews  i s  l e s s  t h e  d e l i v e r y  

system from S T I F  t o  companies than i t  i s  perce ived t o  be a problem o f  NASA 

" turn-around" t ime. "It j u s t  takes t o o  long," one execut ive said,  "between 

t h e  t e s t s  and the  f i n a l  r e p o r t . "  

o u t  t h a t  w h i l e  turn-around t ime appeared t o  be excess ive ly  long, one o f  t h e  

b e n e f i t s  o f  NASA p u b l i c a t i o n s  i s  t h a t  they a re  c a r e f u l l y ,  even pa ins tak ing l y  

reviewed by NASA committees and, thus,  u l t i m a t e l y  emerge w i t h  t h e h i g h q u a l i t y  

i n fo rma t ion  f o r  which NASA i s  respected. 

The 

On t h e  o the r  hand, one execut ive a l s o  po in ted  

Table 51. D isseminat ion Methods: Major Technical  In fo rmat ion  Needs;: 

Need Execut ives Researchers 

Timely D i s t r i b u t i o n  50% 36% 

43 Good I n f o r m a t i o n  R e t r i e v a l  Systems, Index, Key 
Words, e t c .  8 

Personal Contact  w i t h  NASA Personnel 7 19 
Pub1 i c a t i o n  o f  Works-in-Progress, Working Papers 0 20 

L i s t s  o f  New T i t l e s  0 17 

;:Based on 28 responses; 14 f rom execut ives  and 14 f rom researchers.  

I t  i s  perhaps because of t h i s  problem o f  t ime l i ness  t h a t  a second major 

need, expressed by researchers (20%) b u t  n o t  by execut ives,  i s  p u b l i c a t i o n  of 

works- in-progress,  working papers, and i n t e r i m  repor t s .  

t i m e l y  i n fo rma t ion  a l s o  under l ines  the  importance o f  having contac ts  a t  NASA 

so t h a t  i n fo rma t ion  can be obta ined be fore  i t  i s  publ ished. 

The need t o  g e t  

A t h i r d  type  o f  need covered i n  t h i s  tab le ,  expressed p a r t i c u l a r l y  by 

execut ives (43%), i s  f o r  b e t t e r  i n fo rma t ion  r e t r i e v a l  systems. 
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Inadequacies. Table 52 underscores these issues as major inadequacies 

o f  NASA t e c h n i c a l  p u b l i c a t i o n s .  

Tab le  52. Disseminat ion  Methods: Major Inadequacies o f  NASA Techn ica l  
I n fo rma t ion*  

~ 

I nadequac i e s  
~~ 

Execut ives Researchers 

In fo rma t ion  Not Received When Timely 66% 62% 

D i s t r i b u t i o n  System Too R e s t r i c t e d  (Send 
D i r e c t l y  t o  Users) 1.5 6 

I n f o r m a t i o n  D i f f i c u l t  t o  Obta in  10 19 

8 13 R e t r i e v a l  System ( Index ing ,  Key Words, STAR) 
a r e  I nadequa t e  

Adequate Author In fo rma t ion  n o t  Included (Who 
and Where t o  Contact)  0 1 

;!Based on 166 responses; 59 f rom execut ives  and 107 from researchers.  

"Frequent ly,"  an execu t i ve  complained, " the  i n f o r m a t i o n  we r e a l l y  need 

f o r  a p r o j e c t  doesn ' t  a r r i v e  a t  the beginning b u t  toward the  middle o f  t h e  

p r o j e c t . "  The reason f o r  t h i s ,  again, was c i t e d  n o t  as a d e l i v e r y  system 

problem b u t  t h e  slowness by NASA i n  producing repo r t s .  

Change. I n  Table 53, t he  same problem o f  t ime l i ness  (46% and  41%, a l s o  

covered i n  d e t a i l  i n  e a r l i e r  sect ions o f  t h i s  r e p o r t )  

ranked reconmendation f o r  change i n  e x i s t i n g  procedures. 

change i s  a b e t t e r  system of index ing i n fo rma t ion  f o r  r e t r i e v a l  (18% o f  t he  

execut ives and 21% o f  t he  researchers reconmended t h i s  change). 

emerges as the  top -  

Another recommended 

The f o l l o w -  

i n g  were some o f  the suggestions forwarded i n  the  personal i n t e r v i e w s  f o r  

s o l v i n g  t h i s  problem: 

( 1 )  The index cards a t  t h e  back o f  repo r t s ,  f o rmer l y  prov ided by 

NASA, were more e f f e c t i v e  than the  D I A L O G  system which rep laced 
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it. DIALOG, one execut ive  repor ted,  i s  used main ly  by 

l i b r a r i a n s .  

( 2 )  A d iges t ,  l i s t i n g  a l l  t h e  spec ia l  ca tegor ies  i n  NASA/SCAN 

would be h e l p f u l  i n  searching f o r  and s o r t i n g  ou t  i n fo rma t ion  

which i s  needed. 

too  o f ten  produce unneeded data or data which a r e  n o t  re levan t .  

C o l l a t i o n  and s u m a r i z a t i o n  o f  t h e  var ious  w ide ly  researched 

areas, s i m i l a r  t o  t h e  A i r  Force ’s  Data Compendium, would 

prove h e l p f u l  t o  many researchers.  

The computer programs a v a i l a b l e  i n  t h i s  area 

( 3 )  

Table 53. Disseminat ion Methods: Recommended Major Changes i n  NASA Tech- 
n i ca 1 I n f o rma t i on* 

Change Execut ives Researchers 

More Timely P u b l i c a t i o n  

B e t t e r  indexing, Data R e t r i e v a l  Systems, Key 

Pub l i sh  L i s t s  o f  New T i t l e s  

Issue Works-in-Progress, Working Papers, and 
I n t e r i m  Reports 

improve M a i l i n g  L i s t s  

More Frequent P u b l i c a t i o n  

D i s t r i b u t e  D i r e c t l y  t o  Users 

D e c l a s s i f y  Sooner 

increase NASA Personal Contact 

i ssue Free 

Words, and Number Systems 

46% 

18 

1 1  

8 

41% 

21 

1 1  

4 

*Based on 163 responses; 61 from execut ives  and 102 from researchers.  
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Conclusions 

I n  the personal interviews two broad issues were discussed more than 

These had t o  do with NASA leadership a n d  NASA performance of any others. 

basic research. 

services performed by NASA and the overall h i g h  quality and dependability of 

i t s  information and despite i t s  unquestioned leadership i n  aerospace, NASA 

i s  not providing the k i n d  of leadership needed by the aeronautical industry. 

Opinions about whether or n o t  NASA should be doing more basic research ranged 

from "basic research i s  desirable b u t  n o t  a t  the expense of the applied 

research NASA i s  do ing"  t o  "basic research should be NASA 's  primary orien- 

t a t  ion. It 

Most executives seemed to  feel t h a t ,  despite the valuable 

Some other themes were repeated from company t o  company. 

need for  bet ter  overall integration of a l l  research ac t iv i t i e s  i n  the f i e ld .  

Related to  th i s  was the suggestion, reported b o t h  in the questionnaires and  

personal interviews, t h a t  NASA periodically produce publications on the 

state-of-the-art  and tha t  individual reports attempt t o  better correlate data 

from existing relevant research projects. 

NASA technical publications i s  insufficient d a t a ,  needed by researchers i n  

companies to  effectively evaluate outcomes. 

because of the tendency of NASA publications n o t  t o  come to  def ini t ive con- 

cl usions. 

One was the 

One of the major inadequacies o f  

This becomes even more c r i t i c a l  

O f  a l l  the changes NASA m i g h t  undertake t o  make technical information 

more accessible to  executives and researchers, perhaps the most requested 

i s  more timely publication. S h o r t  of t h i s ,  a suggestion was made several 

times t ha t  NASA p u b l i s h  more works-in-progress, interim reports, or progress 
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repor ts .  

abs t rac ts  and summaries, publ ished i n  some d i g e s t  form by ca tegor ies  r e l e v a n t  

t o  execut ives and researchers,  as w e l l  as d i r e c t o r i e s  o f  NASA personnel and 

on-going p r o j e c t s  and t h e i r  contacts .  

Other p u b l i c a t i o n s  requested were l i s t s  o f  new t i t l e s  w i t h  b e t t e r  

More i n t e r a c t i o n  w i t h  NASA personnel i s  des i red  almost u n i v e r s a l l y ,  

a1 though t h a t  i n t e r a c t i o n  which e x i s t s  i s  termed "exce l l en t "  t o  "outstanding."  

Once contacted, NASA personnel appear t o  be h i g h l y  responsive t o  t h e  needs 

o f  company personnel. 

The t h i r s t  f o r  more and more i n fo rma t ion  on spec ia l i zed  t o p i c s  i s  great .  

However , many execut ives cau t ion  t h a t  NASA i s  perhaps "spreading i t s e l  f t o o  

th in , "  g i v i n g  bas ic  t o p i c s  too  "broad a brush," and sometimes border ing  on 

s a c r i f i c i n g  q u a l i t y  f o r  q u a n t i t y .  

c r i t i c i s m s  of r e p o r t s  w i t h  i n s u f f i c i e n t  data, weak c o r r e l a t i o n s ,  and l a c k  of  

r e l a t i n g  one p r o j e c t  t o  o t h e r  s i m i l a r  ones. 

Some o f  these concerns a r e  echoed i n  t h e  

THE IMAGE OF NASA TECHNICAL INFORMATION 

The mul t id imensional  s c a l i n g  p o r t i o n  o f  t h e  s tudy was undertaken t o  

p rov ide  p re l im ina ry  i n fo rma t ion  on t h e  image t h a t  i n d u s t r y  users have of 

NASA techn ica l  in format ion.  

ways. 

and discussed. 

each p a i r  o f  concepts, i n c l u d i n g  those which a r e  nearest  t o  each o t h e r  and 

those which a re  f a r t h e s t  apar t .  Second, t h e  re fe rence coord inates f o r  a 

mul t id imensional  space a r e  prov ided a long w i t h  t h e  graph ic  p l o t  of t h e  l o c a t i o n  

o f  t h e  concepts i n  t h e  space. 

The data i n  t h i s  sec t i on  are  repo r ted  i n  th ree  

F i r s t ,  a m a t r i x  o f  mean d is tances among a l l  t h e  concepts i s  presented 

Th is  i n fo rma t ion  can be used t o  determine t h e  d is tance among 

These coord inates and p l o t s  a r e  centered on 

108 



. 

t h e  concept of "NASA Technical  In format ion"  so as t o  determine the  r e l a t i o n -  

s h i p  between t h e  respondents' assessment o f  var ious aspects o f  t e c h n i c a l  

informat ion,  i n c l u d i n g  t h e  concept of "NASA Technical Informat ion,"  and t h e  

concept "My Job." F i n a l l y ,  data a r e  presented which assess the  p o t e n t i a l  of 

us ing each of t he  concepts i n  t h e  space t o  c o n s t r u c t  messages t o  move t h e  

concept o f  "NASA Technical I n fo rma t ion "  c l o s e r  t o  the  concept o f  "My Job." 

For example, a l i b r a r y  may be concerned about t h e  e f f e c t i v e n e s s  of i t s  

serv ices as perce ived by users of t he  l i b r a r y .  

i d e n t i f y  usage pa t te rns ,  a t t i t u d e s ,  and o the r  i n fo rma t ion  o f  value t o  t h e  

l i b r a r y .  Unanswered, however, may be s p e c i f i c  d i r e c t i o n  on message s t r a t e g i e s ,  

o r  ways t o  communicate e x i s t i n g  serv ices o f  which users a r e  n o t  aware o r  

changes i n  c u r r e n t  communication s t r a t e g i e s  t o  achieve g r e a t e r  acceptance o f  

l i b r a r y  p o l i c i e s  and procedures. This  i s  one area i n  which MDS can be of  

assistance. 

t o  each o the r  mu l t i d imens iona l l y .  

concepts which a r e  impor tant  t o  them i n  r e l a t i o n  t o  the  l i b r a r y  a re  iden- 

t i f i e d .  The users then a r e  asked t o  est imate t h e  d i s tance  these concepts a r e  

from o the r  key concepts. 

cont inue t h e  example, t h e  concepts impor tant  t o  the  users m igh t  be "convenient 

hours" and ''adequate assistance."  

s idered by p a r t i c i p a n t s  i n  the  study t o  be some d i s tance  from each o the r ,  w h i l e  

"convenient hours" and "adequate ass is tance"  a re  c l o s e  t o  "my work" and d i s t a n t  

from " the  l i b r a r y , "  use o f  MDS techniques i n d i c a t e s  t h a t  t o  b r i n g  t h e  concept 

o f  t he  l i b r a r y  c l o s e r  t o  the work o f  t h e  respondent, emphasis should be placed 

on c o m u n i c a t i n g  i n fo rma t ion  about the l i b r a r y ' s  hours and a b i l i t y  t o  be of 

personal  assistance. 

T r a d i t i o n a l  research can 

I t does t h i s  by showing the  r e l a t i o n s h i p  o f  concepts o r  terms 

I n  i n t e r v i e w i n g  users o f  l i b r a r y  serv ices,  

These might  be "my work" and " t h e  l i b r a r y . "  To 

I f  " t h e  l i b r a r y "  and "my work" a r e  con- 

For t h i s  NASA study, 12 concepts were used and 66 

109 



r e l a t i o n s h i p s  evaluated t o  i d e n t i f y  which concepts, i f  moved through c o m u n i -  

c a t i o n  messages and o the r  e f f o r t s ,  would b e t t e r  i d e n t i f y  NASA techn ica l  i n f o r -  

mat ion as va luable o r  use fu l  t o  company personnel. 

The Distance Between Concepts 

The d is tance between a p a i r  o f  concepts i n  the  mul t id imensional  space 

ind i ca tes  the  s i m i l a r i t y  o r  d i s s i m i l a r i t y  between t h a t  p a i r  o f  concepts. 

i n d i c a t e d  i n  Chapter Two, data a r e  analyzed separa te ly  f o r  s c i e n t i s t s  and 

technologis ts .  

between each p a i r  of concepts f o r  t h e  s c i e n t i s t s ;  Table 55 presents t h e  data 

f o r  t h e  techno log is ts .  The c l o s e r  the  va lue i s  t o  0.0, t h e  more the  respon- 

dents saw t h e  two concepts as i d e n t i c a l .  Conversely, the  l a r g e r  t h e  mean 

As 

Table 54 presents t h e  mean ( a r i t h m e t i c  average) d is tance 

value, t h e  l e s s  s i m i l a r  t h e  two concepts a r e  considered t o  be. 

The average s i m i l a r i t y  f o r  a l l  p a i r s  o f  concepts was 65.8 f o r  t h e  

s c i e n t i s t s  and 75.0 f o r  t h e  techno log is ts .  

t o  111.2 f o r  t h e  s c i e n t i s t s  and from 27.3 t o  123.1 f o r  the  techno log is t s .  

Thus, the  two groups were reasonably s i m i l a r  i n  t h e i r  o v e r a l l  average and 

The range o f  t h e  means was 29.1 

range o f  s i m i l a r i t y  judgments. 

The most impor tant  comparisons f o r  t h e  purposes o f  t h i s  s tudy a re  

between t h e  focal  concepts, "NASA Technical  In fo rmat ion"  and "My Job," and 

t h e  o t h e r  t e n  concepts i n  the space. 

two concepts most c l o s e l y  r e l a t e d  t o  "NASA Technical  In fo rmat ion"  f o r  the  

s c i e n t i s t s  were "Respected" ( w i t h  a mean o f  36.8) and "Aerospace1' (47.2). 

The two concepts which were l e a s t  s i m i l a r  t o  "NASA Technical  In fo rmat ion"  

Column 1 o f  Table 54 i n d i c a t e s  t h a t  t h e  

were "Timely" (79.8) and '!Problem So lv ing"  (81.0). 

s c i e n t i s t s  viecced NASA Technical  I n f o m a t i o n  as respected and r e l a t e d  t o  

I n  o t h e r  words, w h i l e  
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0 

aerospace, they considered i t  n e i t h e r  very t i m e l y  no r  r e l e v a n t  t o  aeronaut ics,  

i n  the  con tex t  o f  t he  12 concepts which they were asked t o  compare. The 

data i n  Column 1 of Table 55  i n d i c a t e s  t h a t  f o r  t echno log is t s  t h e  two concepts 

t h a t  were c l o s e s t  t o  t h e i r  view o f  "NASA Technical I n fo rma t ion "  a r e  "Respected'' 

and "Aerospace'' w i t h  means o f  41.4 and 45.2, r e s p e c t i v e l y .  

l e a s t  s i m i l a r  were "Timely" (87.6) and "Problem Solv ing"  (82.9). I n  o t h e r  

words, l i k e  the  s c i e n t i s t s ,  t h e  techno log is t s  viewed NASA Technical Informa- 

t i o n  as respected and r e l a t e d  t o  aerospace; however, NASA Technical  Infor- 

a t i a n  was n o t  perce ived as very t i m e l y  no r  a major he lp i n  s o l v i n q  prob- 

1 ems. 

The two concepts 

When the  s c i e n t i s t s  expressed t h e i r  views toward t h e i r  work, t h e  concept 

o f  "My Job" (see Column 2),  t he  th ree  concepts which were repo r ted  as c l o s e s t  

t o  t h e i r  concept ion o f  t h e i r  j o b  were "Problem Solv ing"  (29.1), " Ideas" (40.1), 

and "Usefu l "  (40.9). 

"Aeronautics' l  (61.8), "NASA Technical I n fo rma t ion "  (72.0) , and "Basic Research'' 

(81.1). 

(see Col umn 2 )  were "Problem Solv ing"  (27.3) , "Useful  I' (31 .4 ) ,  and "Respected" 

(36.9). The concepts t h a t  were l eas t  s i m i l a r  were "Aerospace" (71 .2 ) ,  "NASA 

Technical  In format ion"  (81 .2),  and "Basic Research" (111.5). For  bo th  groups, 

t h e  concepts of "Problem Solv ing"  and "Usefu l "  a r e  c e n t r a l  t o  t h e i r  view of 

t h e i r  work. 

impor tan t  t o  techno log is t s .  

Research'' and "NASA Technical I n fo rma t ion "  a re  l e a s t  s i m i l a r  t o  t h e i r  j o b  

conception. 

i n c l u d e  "Aerospace" i n  t h i s  group o f  l e a s t  s i m i l a r  concepts. 

The th ree  concepts l e a s t  associated w i t h  "My Job" were 

Among t h e  technologis ts ,  t h e  th ree  concepts most s i m i l a r  t o  "My Job" 

" Ideas" a r e  impor tant  t o  s c i e n t i s t s ,  w h i l e  "Respected" i s  

Both groups a r e  a l s o  i n  agreement t h a t  "Basic 

I n  a d d i t i o n ,  s c i e n t i s t s  i n c l u d e  "Aeronaut ics" and t e c h n o l o g i s t s  
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The Re la t i onsh ip  o f  NASA Technical  In fo rmat ion  t o  "My Job" 

Using a mul t id imens iona l  s c a l i n g  rou t i ne ,  data f o r  t h e  12 concepts were 

analyzed t o  p rov ide  coord inates and p l o t s  f o r  a th ree  dimensional space. 

F igu re  1 prov ides p l o t s  f o r  s c i e n t i s t s  and F igure  2 f o r  techno log is ts .  

ence coord inates f o r  the  12 concepts o f  three-dimensional  space a r e  i n  Table 

56 f o r  bo th  groups. To center  t h e  "NASA Technical  In fo rmat ion"  concept, t h e  

coord ina te  system i s  s tandard ized and centered a t  the  0.0 p o i n t  f o r  each co- 

o rd ina te  ( i . e . ,  t h e  o r i g i n ) .  

t o  t h e i r  p r o j e c t i o n  on t h e  t h r e e  reference coord inates.  

cep t  o f  "My Job" p r o j e c t s  on to  the  f i r s t  coord ina te  dimension a t  72.1 u n i t s  

f rom 0.0 f o r  s c i e n t i s t s  and -2.74 u n i t s  f o r  techno log is ts .  

shows t h a t  t h e  th ree  dimensions o f  t h e  coord ina te  system account f o r  82% o f  

t h e  var iance i n  t h e  data f o r  s c i e n t i s t s  and 80% f o r  techno los is ts .  

Refer- 

The concepts a r e  l oca ted  i n  space i n  r e l a t i o n  

For example, t h e  con- 

Table 56 a l s o  

Both 

'05 are  q u i t e  h igh  f o r  human respondent data,  suppor t ing the  v a l i d i t y  o f  

'nensional  s c a l i n g  ana lys i s .  

coord ina te  system i s  centered on t h e  concept o f  NASA Technical  

In fo rmat ion ,  t h e  column i n  Table 56 l abe led  "Vector Distance" represents  

t h e  d is tance between these two concepts. 

t h a t  t h e  concepts f a r t h e s t  f rom NASA Technical  I n fo rma t ion  f o r  s c i e n t i s t s  

a r e  "Problem Solv ing"  (83.80), "Timely" (75.09), and "My Job" (73.04); f o r  

t echno log is t s  , these concepts a re  "My Job" (93. go), "Problem Sol v i  ng" (81.76), 

and "Timely" (79.21). Concepts c l o s e s t  t o  NASA Technical  I n fo rma t ion  f o r  

s c i e n t i s t s  a r e  "Respected" ( 2 9 . 8 9 )  and "Aerospace" (33.83) w h i l e  f o r  tech- 

n o l o g i s t s  t h e  c l o s e s t  concents a r e  "Aeronaut ica l "  (39.94) and "Respected" 

(43.87). 

Examination o f  t h i s  column shows 

The d is tance of t h e  concept o f  "My Job" from t h e  concept o f  NASA 
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Table  1. 

The Inape o f  NPSA Techpica1 Iq format ion Hela by 

Aeronautical Industry Scientists 
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Technical I n fo rma t ion  c l e a r l y  i n d i c a t e s  t h a t  NASA Technical I n fo rma t ion  i s  n o t  

seen by these rsspcndents as a v i t a l  p a r t  o f  t h e i r  everyday work process. 

Nef ther  do they see NASA Technical In format ion as very t i m e l y  o r  as i n v o l v i n g  

prcblem s o l v i n g  t o  a very g r e a t  ex ten t .  

h i g h l y  respected f o r  both groups. 

Technical In format ion w i t h  "Aerospace" w h i l e  techno log is t s  assoc iate i t  w i t h  

"Aeronautics," a f i n d i n g  which may reveal  an i n t e r e s t i n g  d i f f e r e n c e  between 

the two groups. 

f o r  the d is tance among concept p a i r s  i n  the  prev ious sect ion.  

On the  o the r  hand, NASA appears t o  be 

I n t e r e s t i n g l y ,  s c i e n t i s t s  assoc iate NASA 

These f i nd ings  a r e  a l s o  h i g h l y  c o n s i s t e n t  w i t h  those obta ined 

The P o t e n t i a l  f o r  Changing the Image 
o f  NASA Technical P u b l i c a t i o n s  

As i n d i c a t e d  i n  the preceding sec t i on ,  concepts t h a t  a r e  arrayed i n  a 

mu1 t id imensional  space p rov ide  a graphic  rep resen ta t i on  o f  t he  r e l a t i o n s h i p  

among those concepts a t  a p a r t i c u l a r  p o i n t  i n  t ime. But concepts change over 

t ime as people l ea rn ,  g a i n  new experience, rece ive  new in fo rma t ion ,  e t c .  And 

o f ten ,  s ince t h e  concepts are a l l  r e l a t e d  t o  each other ,  a change i n  one 

concept produces changes i n  several  o r  a l l  o f  t he  others.  This  f a c t  can be 

u t i l i z e d  t o  change the p o s i t i o n  o f  any o f  t he  concepts i n  t h e  space because 

research has shown t h a t  i t  i s  poss ib le  t o  change the  p o s i t i o n  o f  one concept 

r e l a t i v e  t o  another ( t h e  two f o c a l  concepts) by i n t r o d u c i n g  i n f o r m a t i o n  about 

one o r  more of t h e  remaining concepts i n  the  space. 

v i r t u e  o f  t h e i r  p o s i t i o n  i n  the  space c o n t a i n  t h e  g rea tes t  p o t e n t i a l  f o r  

changing the  d i s tance  between the f o c a l  concepts can be used t o  develop 

message s t r a t e g i e s  designed t o  impact on them. 

Those concepts which by 

The d i f f i c u l t  p a r t  i s  t o  
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determine those concepts about which new in fo rmat ion  should be in t roduced.  

The procedure works as fo l lows.  The goal i s  t o  move one concept c l o s e r  

t o  t h e  o the r  i n  t h e  space, s ince  as research i n  the  areas o f  v o t i n g  behavior,  

adopt ion  of innovat ions ,  and market ing has shown, when t h e  d is tance between 

two concepts shr inks ,  t he  concepts a r e  seen as being more s i m i l a r .  Techni- 

c a l l y ,  t h i s  means c a l c u l a t i n g  t h e  r e s u l t a n t  o f  t h e  vec tor  space de f ined by 

each poss ib le  subset o f  concepts; t h a t  r e s u l t a n t  which l i e s  c l o s e s t  t o  t h e  

vec to r  between t h e  two f o c a l  concepts i d e n t i f i e s  t h a t  s e t  o f  concepts which 

should p rov ide  t h e  g rea tes t  p o t e n t i a l  f o r  moving the  se lec ted  concept toward 

the  t a r g e t  concept. 

The focus o f  t h e  present  study makes i t  appropr ia te  t o  exp lo re  t h e  

p o t e n t i a l  f o r  moving t h e  concept o f  "NASA Technical  In fo rmat ion"  c l o s e r  t o  

t h e  concept o f  "My Job." I n  o rde r  t o  determine which o f  the  o the r  t e n  con- 

cepts  i n  t h e  space should be used as t h e  foundat ion f o r  message s t r a t e g i e s ,  

a l l  poss ib le  combinations o f  concepts should, i d e a l l y ,  be examined: one 

concept, two concept, t h ree  concept s t r a t e g i e s  and so on through the  s i n g l e  

t e n  concept s t ra tegy .  Changes i n  those concepts which move t h e  concept of 

"NASA Technical Information" closest to the  concept o f  "Ny Job" can then be 

se lec ted  as t h e  bas is  f o r  message s t ra teg ies .  

I n  Table 57 we prov ide  the  top  t h r e e  message s t r a t e g i e s  f o r  moving the  

concept o f  "PIASA Technical  In fo rmat ion"  toward the concept o f  "My Job."  

se ts  o f  s t r a t e g i e s  a r e  presented: 

p l u s  t h e  bes t  t h ree  s t r a t e g i e s  us ing two concepts, t h r e e  concepts, and four 

concepts. 

techno log is ts .  

Four 

t h e  bes t  t h ree  us ing  a s i n g l e  concept, 

S t ra teg ies  a r e  presented separa te ly  f o r  t h e  s c i e n t i s t s  and 
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The number i n  parentheses a f t e r  each concept s e t  i s  a c o r r e l a t i o n  c o e f f i -  

c i e n t  rep resen t ing  the degree o f  a s s o c i a t i o n  o r  closeness between t h e  v e c t o r  

f o r  t h e  f o c a l  p a i r  ( i . e . ,  the se lected concept and the  t a r g e t  concept)  and 

t h e  r e s u l t a n t  vec to r  f o r  t he  concept s e t  l i s t e d .  The c l o s e r  t h i s  number i s  

t o  1.0, t he  c l o s e r  t h a t  these two vectors  l i e  t o  each o the r  and t h e  g r e a t e r  

t he  p o t e n t i a l  o f  t he  concept s e t  t o  move the  se lected concept toward t h e  

t a r g e t  concept. 

Table 57 shows t h a t  s i n g l e  concept messages t h a t  emphasize "Problem 

Solv ing"  w i l l  be most e f f e c t i v e  w i t h  s c i e n t i s t s ,  w h i l e  messages t h a t  concen- 

t r a t e  on showing t h a t  "NASA Technical I n fo rma t ion "  i s  "Useful"  o r  w i l l  i n v o l v e  

"Problem Solv ing"  w i l l  have the g r e a t e s t  impact on techno log is t s .  

s i n g l e  concept message t h a t  w i l l  work reasonably w e l l  w i t h  both groups i s  

des i red,  t h e  concept o f  "Problem Solv ing"  i s  the best  choice.  I n  t h i s  

approach, NASA techn ica l  documents would be reviewed c a r e f u l l y  t o  determine 

t h e i r  a b i l i t y  t o  a s s i s t  users i n  s o l v i n g  problems and a concerted a t tempt  

would be made t o  develop messages t o  convey t h i s  feature.  

If a 

I f  two concepts a r e  emphasized w i t h i n  the  same message, t h e  b e s t  cho ice  

f o r  s c i e n t i s t s  i s  "Timely" and "Aerospace," w h i l e  f o r  t echno log is t s  i t  i s  

"Timely" and "Adequate." 

appears i n  two of t h e  top  th ree  message choices, w h i l e  among t e c h n o l o g i s t s  

the concepts o f  "Accessible" and "Adequate" each appear twice.  

Note t h a t  f o r  s c i e n t i s t s ,  the concept of "Aerospace" 

When t h r e e  concepts a r e  embodied a t  t h e  same t ime i n  a message, t h e  

bes t  choice f o r  s c i e n t i s t s  i s  "Useful , I '  "Adequate," and "Aeronaut ics."  

t echno log is t s ,  t h e  equ iva len t  choice i s  "Aeronaut ics,  "Problem Solving," and 

"Ideas." 

t op  t h r e e  s e t s  f o r  s c i e n t i s t s  o r  f o r  t echno log is t s .  

For 

"Timely" i s  t h e  o n l y  concept t o  appear more than once among t h e  
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F i n a l l y ,  under t h e  f o u r  concept message p o s s i b l i t i e s ,  t h e  s i n g l e  bes t  

choice f o r  s c i e n t i s t s  i s  a s t ra tegy  t h a t  embodies t h e  concepts o f  "Timely," 

"Problem Solving," "Ideas," and "Aerospace." Technoloigsts can be communi- 

ca ted  tu  most e f f e c t i v e l y  us ing  t h e  concepts o f  "Access ib i l i t y , "  Usefu l  ," 

"Aeronautics," and "Basic Research." 

under the  f o u r  concept heading i n d i c a t e s  t h a t  t he re  a re  severa l  concepts t h a t  

Inspec t ion  o f  t h e  concept se ts  l i s t e d  

appear twice,  b u t  none more than t h a t  o f ten .  

Given these i n i t i a l  r e s u l t s  o u t l i n i n g  t h e  concept sets  bes t  s u i t e d  f o r  

a message s t ra tegy  t o  u n i t e  t h e  concepts o f  "NASA Technical  In fo rmat ion"  and 

"My Job ,"  the  problem becomes one o f  s e l e c t i n g  the  "best"  s t ra tegy  t o  employ. 

Two f a c t o r s  should i n f l u e n c e  t h i s  dec is ion .  The f i r s t  i s  a s t a t i s t i c a l  

c r i t e r i o n :  

des i red  movement between "NASA Technical  In fo rmat ion"  and "My Job?" The 

second f a c t o r  i s  a pragmatic one: 

which s t r a t e g y  prov ides t h e  g r e a t e s t  l i k e l i h o o d  o f  c r e a t i n g  t h e  

which s t ra tegy  i s  bes t  s u i t e d  t o  ac tua l  

implementation; i n  o the r  words, which s t r a t e g y  can be most r e a d i l y  turned 

i n t o  a s e t  o f  opera t iona l  gu ide l i nes  such t h a t  t h e  messages which a r e  produced 

as p a r t  o f  NASA's Technical  I n fo rma t ion  a c t i v i t i e s  can be s a i d  t o  embody 

these a t t r i b u t e s ?  

On t h e  bas is  o f  t h e  f i r s t  c r i t e r i o n ,  t h e  s t a t i s t i c a l  one, t h e  bes t  

s t r a t e g i e s  f o r  s c i e n t i s t s  incorpora tes  "Timely," "Problem Solving,"  "Ideas , I t  

and ItAerospace.ll 

d isseminat ion i s  seen as t i m e l y  ( i t  reaches users sooner than a t  p resent ) ,  

Th is  suggests t h a t  NASA should ensure t h a t  i t s  in fo rmat ion  

problem s o l v i n g  (dea ls  w i t h  major problems o f  c u r r e n t  i n t e r e s t  t o  users) ,  

ideas (presents  and i n i t i a l l y  t e s t s  o u t  new ideas) ,  and aerospace (dea ls  w i t h  

aerospace t o p i c s ) .  For techno log is ts ,  t h e  bes t  s t ra tegy  on a s t a t i s t i c a l  

bas is  i s  t o  emphasize "Access ib i l i t y , "  "Useful  ,'I MAeronautics,It and "Basic 
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Research." That  i s ,  t h e  messages would r e f l e c t  a g rea te r  involvement o f  

aeronaut ica l  researchers i n  NASA equipment and f a c i l i t i e s  (such as t h e  wind 

tunne ls ) ,  t h a t  t h e  research be useful  ( r e l e v a n t  t o  the  incremental  research 

favored by ae ronau t i ca l  workers) , p e r t a i n i n g  t o  aeronaut ics  problems ( r a t h e r  

than aerospace) , and r e f l e c t i n g  bas ic  research ( r a t h e r  than more " i v o r y  tower" 

research).  

However, i t  might  n o t  be feas ib le  t o  engage i n  a s t ra tegy  t h a t  r e q u i r e d  

techn ica l  in fo rmat ion  t h a t  i s  adapted t o  s p e c i f i c  audiences. Furthermore, 

f o l l o w i n g  t h e  second c r i t e r i o n  noted above, i t  might  n o t  be feas ib le  t o  

implement some aspects of a p a r t i c u l a r  s t ra tegy ,  f o r  pragmatic o r  p o l i c y  

reasons, e t c .  

app rop r ia te  t o  bo th  types of  respondents, i s  ind ica ted .  This  means s e l e c t i n g  

a s t r a t e g y  t h a t  w i l l  be e f f e c t i v e  w i t h  bo th  groups a t  t h e  same t ime, even 

though o t h e r  s t r a t e g i e s  a r e  a v a i l a b l e  on an i n d i v i d u a l  bas is .  Using t h i s  

second c r i t e r i o n ,  an opt imal  s t r a t e g y  can be suggested: "Timely," "Adequate," 

and "Basic Research." Th is  s t ra tegy  i s  among the top  th ree  concept s t r a t e g i e s  

f o r  t echno log is t s  and, w h i l e  the re  are  some b e t t e r  s c i e n t i s t  s t r a t e g i e s ,  i t  

i s  n e a r l y  as s t rong  ( i t  was fou r th  b e s t ) .  Th is  s t ra tegy  suggests t h a t  NASA 

Technica l  I n fo rma t ion  be planned, conceived, disseminated, and promoted t o  

t h e  ae ronau t i ca l  i n d u s t r y  i n  l i g h t  o f  a t ime l i ness  goal ( i s  i t  g e t t i n g  t o  

respondents as soon as they would des i re ) ,  an adequacy goal ( a r e  users g e t t i n g  

enough exp lana t ion  when they rece ive  in fo rmat ion ,  o r  a re  the re  many unanswered 

ques t ions)  and a bas i c  research goal  (does the  conten t  o f  t h e  r e p o r t  cover  

t o p i c s  t h a t  a r e  o f  fundamental importance t o  the  c l i e n t s ) .  

I n  t h a t  event, an a l t e r n a t i v e  s t ra tegy ,  one t h a t  seemed t o  be 
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